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This soil survey is а publication of the National Cooperative Soil Survey, а 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, handicap, or age. 

Major fieldwork for this soil survey was completed in 1984. Soil names and 
descriptions were approved in 1985. Unless otherwise indicated, statements in 
this publication refer to conditions in the survey area in 1985. This soil survey 
was made cooperatively by the Soil Conservation Service and the Texas 
Agricultural Experiment Station and Texas State Soil and Water Conservation 
Board. It is part of the technical assistance furnished to the Concho Soil and 
Water Conservation District. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 


Cover: About 75 percent of Concho County is rangeland. This range is In an area of 
Tarrant-Oplin-Kavett association, undulating. 
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Рогемога 


This soil survey contains information that can be used in land-planning 
programs in Concho County. | contains predictions of soil behavior for selected 
land uses. The survey also highlights limitations and hazards inherent in the 
soil, improvements needed to overcome the limitations, and the impact of 
selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, ranchers, 
and agronomists can use it to evaluate the potential of the soil and the 
management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to insure proper performance. Conservationists, teachers, 
students, and specialists in recreation, wildlife management, waste disposal, 
and pollution control can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 
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State Conservationist 
Soil Conservation Service 
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CONCHO COUNTY is in the west-central part of 
Texas. It has an area of 635,168 acres, or 992 square 
miles. The county is bordered on the north by Runnels 
and Coleman Counties, on the east by McCulloch 
County, on the south by Menard County, and on the 
west by Tom Green County. К extends about 30 miles 
from east to west and about 34 miles from north to 
South. 

The county is divided into three land resource areas 
with distinct differences in relief, drainage, and 
vegetation. The southern part of the county is in the 
Edwards Plateau Land Resource Area. The soils in this 
area formed mainly under a live oak savannah. They are 
dominantly shallow and cobbly and are underlain by 
limestone. The North Central Prairie Land Resource Area 
is in the northeast part of the county. The soils in this 
area formed over limestone and caliche deposits. They 
are shallow, gravelly, and mostly gently rolling. The 
Rolling Plains Land Resource Area is in the northwestern 
part of the county. This section is locally called the 
"Lipan Flat." The soils are deep, smooth, and loamy. 
They drain into clayey playas or depressions. 

The topography of Concho County is gently undulating 
to hilly. Elevation ranges from 1,400 feet along the 
Colorado River to 2,400 feet in the southwestern corner 
of the county. Average rainfall ranges from about 22 
inches in the western part of the county to about 24 
inches in the eastern part. 

The Concho and Colorado Rivers cross the northern 
part of the county. The main tributaries that drain into 


these rivers are the Kickapoo, Duck, and Mustang 
Creeks. Brady Creek is the major stream in the southern 
part of the county. 

About 75 percent of the soils in Concho County is 
used as rangeland; 25 percent, cropland and hayland; 
and 0.1 percent, urban land, farmsteads, roads, or water. 
Sheep, goats, and beef cattle are the principal ranching 
enterprise. Wheat, oats, cotton, grain, and forage 
sorghum are the main cultivated crops. 

Descriptions, names, and delineations of soils in this 
soil survey do not fully agree with those on soil maps for 
adjacent counties. Differences are the result of better 
knowledge of soils, modifications in series concepts, 
intensity of mapping, or the extent of soil within the 
survey. 


General Nature of the Survey Area 


The climate, history, ranching and farming, and natural 
resources of the county are briefly described in this 
section. 


Climate 
Prepared by the National Climatic Center, Asheville, North Carolina. 


Concho County has hot summers and fairly warm 
winters. Cold spells or snowfalls are rare. Rains are 
generally heaviest late in spring and early in fall. Rain in 
the fall is often associated with a dissipating tropical 


storm. Total annual precipitation is usually adequate for 
range vegetation, but because of the high rate of 
evapotranspiration, it often is not adequate for cotton, 
small grains, and sorghum without supplemental 
irrigation. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Eden, Texas, in the 
period 1951 to 1981. Table 2 shows probable dates of 
the first freeze in fall and the last freeze in spring. Table 
3 provides data on length of the growing season. 

In winter the average temperature is 49 degrees F, 
and the average daily minimum temperature is 35 
degrees. The lowest temperature on record, which 
occurred at Eden on February 2, 1951, is -1 degrees. In 
summer the average temperature is 82 degrees, and the 
average daily maximum temperature is 96 degrees. The 
highest recorded temperature, which occurred on July 
26, 1954, is 111 degrees. 

Growing degree days are shown in table 1. They are 
equivalent to "heat units." During the month, growing 
degree days accumulate by the amount that the average 
temperature each day exceeds a base temperature (50 
degrees F). The normal monthly accumulation is used to 
schedule single or successive plantings of a crop 
between the last freeze in spring and the first freeze in 
fall. 

Of the total annual precipitation, 16 inches, or 65 
percent, usually falls in April through September. The 
growing season for most crops falls within this period. In 
2 years out of 10, the rainfall in April through September 
is less than 12 inches. The heaviest 1-day rainfall during 
the period of record was 6.85 inches at Eden on 
September 10, 1952. Thunderstorms occur on about 36 
days each year, and most occur in summer. 

The average seasonal snowfall is 4 inches. The 
greatest snow depth at any one time during the period of 
record was 8 inches. On an average, 1 day had at least 
1 inch of snow on the ground. The number of such days 
varies greatly from year to year. 

The average relative humidity in midafternoon is about 
55 percent. Humidity is nigher at night, and the average 
at dawn is about 85 percent. The sun shines 70 percent 
of the time possible in summer and 55 percent in winter. 
The prevailing wind is from the southeast. Average 
windspeed is highest, 11 miles per hour, in spring. 


History 


The area that is now Concho County was the hunting 
grounds of Comanche and Apache Indians. The first 
permanent settlers in Concho County came in the early 
1870's. During the early period of settlement, ranching 
was the sole industry. Farming assumed considerable 
importance in the late 1890's after the free range period 
had ended. 

Concho County was created in 1858 from land that 
was part of Bexar County. It was attached to San Saba 
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County and later to McCulloch County for judicial 
purposes. The county was named for the Concho River, 
which flows through the northern part of the county. 
Spanish explorers named the river Concho, which means 
shell, because of the pink pearl-producing shells found 
only in this river. 

The first county officials were elected on March 11, 
1879. Paint Rock was named as the permanent county 
seat in an election on June 28, 1879. The town of Paint 
Rock was named after the "Painted Rocks" famed for 
1,500 Indian pictographs, the largest collection known. 
The present county courthouse was built of native stone 
in 1886. 

The major town in Concho County is Eden, which had 
a population of 1,294 іп 1980. It was named for Fred 
Ede who deeded land for the townsite in 1881. Eden 
was situated at the intersection of the old San Antonio to 
Abilene and Austin to Fort Concho roads. Other towns in 
the county include Eola, Millersview, Vick, and Lowake. 

The population of Concho County had increased to 
7,645 by 1930. By 1980, the population had decreased 
to 2,915 mainly because of the Great Depression and 
droughts. 


Ranching and Farming 


Cattle ranching was the first agricultural enterprise in 
the county. The availability of inexpensive land and 
nutritious grasses made the area especially suitable for 
raising livestock. The major livestock are sheep, beef 
cattle, and goats. Many ranchers engage in commercial 
hunting leases for deer and turkey. 

About 75 percent of the county is used as grazing 
lands. Livestock operations are mainly ewe-lamb or cow- 
calf type, or both. Concho County is fourth in Texas in 
sheep population. Supplemental feeding is generally 
heavy from December to late in February or March. 
Stocker lambs, steers, and heifers make up a significant 
percentage of some herds. Most herds are pastured on 
wheat and oat fields that are planted early in fall. The 
stocker sheep and cattle are taken off the wheat in 
sufficient time to make a grain crop. 

Wheat, cotton, and grain sorghum are the main cash 
crops. About 156,513 acres of the county is cultivated. 
The soils are nearly level and gently sloping. About 
2,500 acres is used for irrigated farming. The county has 
periods of drought in which supplemental irrigation is 
necessary for satisfactory yields. Normally, yields of 
cotton are more than doubled and yields of grain 
sorghum and wheat are nearly tripled in irrigated fields. 

Brush control, range seeding, control of erosion, water 
conservation, deferred grazing, providing water for 
livestock, crossfencing, and control of pollution are the 
main conservation objectives. 
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Natural Resources 


Soil is the most important natural resource in the 
county. Most people earn their living from the land by 
producing forage for livestock or food and fiber for 
market and home uses. 

Oil and gas are produced from numerous wells in the 
county. They provide a major source of income for some 
landowners and have served as a solid tax base from 
which public services can be funded. 

Water is another important natural resource. The 
Concho River, the Colorado River, and Вгаду Creek 
provide water (ог livestock and some irrigation. Many 
flood-retarding structures have been built, mainly in the 
southern and eastern parts of the county, to help 
prevent flood damage. Several of the lakes are used for 
recreation and as sources of water for livestock. Several 
wells in the northwestern part of the county supply water 
for supplemental irrigation of cotton and grain sorghum. 
Deep wells into the Hickory Sandstone Formation, which 
underlies the scutheastern part of the county, provide 
water for the city of Eden. 

Wildlife on the farms and ranches provide recreation 
and income for many landowners. Deer, turkey, quail, 
and dove are abundant throughout the county. 

Concho County has an abundant supply of limestone 
and caliche that is used mainly in road construction. 


How This Survey Was Made 


This survey was made to provide information about the 
Soils in the survey area. The information includes a 
description of the soils and their location and a 
discussion of the suitability, limitations, and management 
of the soils for specified uses. Soil scientists observed 
the steepness, length, and shape of slopes; the general 
pattern of drainage; the kinds of crops and native plants 
growing on the soils; and the kinds of bedrock. They dug 
many holes to study the soil profile, which is the 
sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the 
unconsolidated material from which the soil formed. The 
unconsolidated material is devoid of roots and other 
living organisms and has not been changed by other 
biological activity. 

The soils in the survey area occur in an orderly pattern 
that is related to the geology, the landforms, relief, 
climate, and the natural vegetation of the area. Each 
kind of soil is associated with a particular kind of 
landscape or with a segment of the landscape. By 
observing the soils in the survey area and relating their 
position to specific segments of the landscape, a soil 
scientist develops a concept, or model, of how the soils 
were formed. Thus, during mapping, this model enables 
the soil scientist to predict with considerable accuracy 
the kind of soil at a specific location on the landscape. 


Commonly, individual soils on the landscape merge 
into one another as their characteristics gradually 
change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the 
soils. They can observe only a limited number of soil 
profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-landscape relationship, 
are sufficient to verify predictions of the kinds of soil in 
an area and to determine the boundaries. 

Soil scientists recorded the characteristics of the soil 
profiles that they studied. They noted soil color, texture, 
size and shape of soil aggregates, kind and amount of 
rock fragments, distribution of plant roots, acidity, and 
other features that enable them to identify soils. After 
describing the soils in the survey area and determining 
their properties, the soil scientists assigned the soils to 
taxonomic classes (units). Taxonomic classes are 
concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes 
are used as a basis for comparison to classify soils 
systematically. The system of taxonomic classification 
used in the United States is based mainly on the kind 
and character of soil properties and the arrangement of 
horizons within the profile. After the soil scientists 
classified and named the soils in the survey area, they 
compared the individual soils with similar soils in the 
same taxonomic class in other areas so that they could 
confirm data and assemble additional data based on 
experience and research. 

While a soil survey is in progress, samples of some of 
the soils in the area are generally collected for laboratory 
analyses and for engineering tests. Soil scientists 
interpreted the data from these analyses and tests as 
well as the field-observed characteristics and the soil 
properties in terms of expected behavior of the soils 
under different uses. Interpretations for all of the soils 
were field tested through observation of the soils in 
different uses under different levels of management. 
Some interpretations are modified to fit local conditions, 
and new interpretations sometimes are developed to 
meet local needs. Data were assembled from other 
Sources, such as research information, production 
records, and field experience of specialists. For example, 
data on crop yields under defined levels of management 
were assembled from farm records and from field or plot 
experiments on the same kinds of soil. 

Predictions about soil behavior are based not only on 
Soil properties but also on such variables as climate and 
biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from 
year to year. For example, soil scientists can state with a 
fairly high degree of probability that a given soil will have 
а high water table within certain depths in most years, 
but they cannot assure that a high water table will 
always be at a specific level in the soil on a specific 
date. 


After soil scientists located and identified the 
significant natural bodies of soil in the survey area, they 
drew the boundaries of these bodies on аепа! 
photographs and identified each as а specific map unit. 
Aerial photographs show trees, buildings, fields, roads, 
and rivers, all of which help in locating boundaries 
accurately. 


Map Unit Composition 


A map unit delineation on a soil map represents an 
area dominated by one major kind of soil or an area 
domínated by several kinds of soil. A map unit is 
identified and named according to the taxonomic 
classification of the dominant soil or soils. Within a 
taxonomic class there are precisely defined limits for the 
properties of the soils. On the landscape, however, the 
soils are natural objects. In common with other natural 
objects, they have a characteristic variability in their 
properties. Thus, the range of some observed properties 
may extend beyond the limits defined for a taxonomic 
class. Areas of soils of a single taxonomic class rarely, if 
ever, can be mapped without including areas of soils of 
other taxonomic classes. Consequently, every map unit 
is made up of the soil or soils for which it is named and 
some soils that belong to other taxonomic classes. In 
the detailed soil map units, these latter soils are called 
inclusions or included soils. In the general soil map units, 
they are called soils of minor extent. 


Most inclusions have properties and behavioral 
patterns similar to those of the dominant soil or soils in 
the map unit, and thus they do not affect use and 
management. These are called noncontrasting (similar) 
inclusions. They may or may not be mentioned in the 
map unit descriptions. Other inclusions, however, have 
properties and behavior divergent enough to affect use 
or require different management. These are contrasting 
(dissimilar) inclusions. They generally occupy small areas 
and cannot be shown separately on the soil maps 
because of the scale used in mapping. The inclusions of 
contrasting soils are mentioned in the map unit 
descriptions. A few inclusions may not have been 
observed, and consequently are not mentioned in the 
descriptions, especially where the soil pattern was so 
complex that it was impractical to make enough 
observations to identify all of the kinds of soils on the 
landscape. 

The presence of inclusions in a map unit in no way 
diminishes the usefulness or accuracy of the soil data. 
The objective of soil mapping is not to delineate pure 
taxonomic classes of soils but rather to separate the 
landscape into segments that have similar use and 
management requirements. The delineation of such 
landscape segments on the map provides sufficient 
information for the development of resource plans, but 
onsite investigation is needed to plan for intensive uses 
in small areas. 


General Soil Мар Units 


The general soil map at the back of this publication 
shows broad areas that have a distinctive pattern of 
soils, relief, and drainage. Each map unit on the general 
soil map is a unique natural landscape. Typically, a map 
unit consists of one or more major soils and some minor 
Soils. It is named for the major soils. The soils making up 
one unit can occur in other units but in a different 
pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its smali scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or a building or other structure. 
The soils in any one map unit differ from place to place 
in slope, depth, drainage, and other characteristics that 
affect management. 


1. Kavett-Oplin-Tarrant 


Shallow and very shallow, undulating, clayey and loamy 
soils, some of which are cobbly; on uplands 

The landscape is nearly level and gently sloping. It 
consists of Kavett soils in shallow valleys, on low ridges, 
and on gentle foot slopes along drainageways; Oplin 
soils on ridges and shoulders of slopes; and Tarrant soils 
on low, irregular ridges and hillsides. The soils of this 
map unit are part of the Edwards Plateau. Slopes range 
from 0 to 8 percent. 

This map unit makes up about 26 percent of the 
county. It is about 26 percent Kavett soils, 22 percent 
Oplin soils, 13 percent Tarrant soils, and 39 percent soils 
of minor extent. 

Typically, the Kavett soils have a calcareous silty clay 
surface layer about 15 inches thick. It is dark grayish 
brown in the upper 7 inches and dark brown below that. 
The next layer is strongly cemented caliche to a depth of 
about 20 inches. The underlying material is fractured, 
strongly cemented limestone bedrock. 

Typically, the Oplin soils have a calcareous, dark 
grayish brown surface layer about 14 inches thick. It is 
cobbly clay loam in the upper 7 inches and very flaggy 
clay loam below that. The underlying material is 
fractured, indurated and platy limestone bedrock. 

Typically, the Tarrant soils have a calcareous clay 
surface layer about 13 inches thick. It is dark gray and 
cobbly in the upper 10 inches and dark brown and 


extremely flaggy below that. The underlying material is 
coarsely fractured limestone bedrock. 

Of minor extent in this map unit are the Cho, Eola, 
Mereta, Nuvalde, Real, Rowena, and Valera soils. The 
Cho, Eola, and Mereta soils are on smooth ridges. They 
are very shallow and shallow, gently sloping and 
undulating, and loamy. The Nuvalde and Rowena soils 
are on terraces near major streams. They are deep, 
nearly level and gently sloping, and loamy. Real soils are 
along escarpments in a complex with Oplin soils and are 
very shallow and shaliow, hilly, and loamy. The Valera 
soils are on uplands at steam drainage heads and foot 
slopes. They are moderately deep, gently sloping, and 
clayey. Also included are limestone bedrock outcrops. 

The soils of this map unit are mainiy used as 
rangeland and wildlife habitat. Most of these soils are 
not suited to use as cropland because of the very 
shallow to shallow soil depth and the coarse fragments 
on the surface. A few minor soils that are deep are 
cultivated and planted to small grains and forage 
sorghum. 

Deer, turkey, dove, quail, squirrels, and furbearing 
animals are the main wildlife. Deer and turkey are 
plentiful, and most areas of this map unit are managed 
for hunting. 


2. Rowena-Nuvalde-Mereta 


Deep and shallow, nearly level and gently sloping, loamy 
soils; on uplands and terraces 


The landscape is nearly level and gently sloping. It 
consists of Rowena soils on terraces and foot slopes 
near the flood plains of streams, Nuvalde soils on slightly 
higher slopes, and Mereta soils on low ridges. Slopes 
range from 0 to 3 percent. 

This map unit makes up about 21 percent of the 
county. It is about 35 percent Rowena soils, 21 percent 
Nuvalde soils, 19 percent Mereta soils, and 25 percent 
soils of minor extent. 

Typically, the Rowena soils have a dark grayish brown 
clay loam surface layer about 6 inches thick. The subsoil 
extends to a depth of 36 inches. It is dark brown clay 
between depths of 6 and 31 inches and reddish yellow 
silty clay loam below that. The underlying material to a 
depth of 60 inches is reddish yellow clay loam that 
contains many soft bodies of calcium carbonate. These 
soils are calcareous throughout. 


Typically, the Nuvalde soils have a dark brown silty 
clay loam surface fayer about 12 inches thick. The 
Subsoil extends to a depth of 48 inches. It is dark brown 
silty clay to a depth of 22 inches, and below that, it is 
brown and light brown silty clay loam that has 
accumulations of calcium carbonate. The underlying 
material to a depth of 60 inches is pink silty clay loam. 
The soils are calcareous throughout. 

Typically, the Mereta soils have a dark grayish brown, 
calcareous clay loam surface layer about 15 inches 
thick. The next layer is strongly cemented pinkish white 
caliche to a depth of about 18 inches. The underlying 
material is friable, pink limy earth several feet thick. 

Of minor extent in this map unit are the Cho, Frio, 
Karnes, Kavett, Tobosa, and Valera soils. The Cho soils 
аге on low ridges. They are very shallow and shallow, 
gently sloping and undulating, and loamy. The Frio soils 
are on flood plains of streams. They are deep, nearly 
level, and loamy. The Karnes soils are on terraces on 
slightly higher slopes than the major soils. They are 
deep, gently sloping, and loamy. The Kavett and Valera 
soils are on uplands and in shallow valleys. These soils 
are shallow and moderately deep, nearly level and gently 
sloping, and clayey. The Tobosa soils are on slightly 
lower slopes. They are deep, nearly level and gently 
sloping, and clayey. 

The soils of this map unit are mainly used as cropland 
and rangeland. The crops are mainly wheat and oats, but 
some cotton, grain sorghum, and forage sorghum are 
also grown. 

Deer, turkey, quail, and dove are the main wildlife. 
Many areas do not have cover for deer, but the deer 
graze the wheat and oats at night. 


3. Cho-Lueders-Talpa 


Shallow and very shallow, undulating, loamy soils, some 
of which are gravelly ог cobbly; on uplands 

The landscape consists of Cho soils on low smooth 
ridges, Lueders soils on shoulders of hills and ridges, 
and Talpa soils on ridgetops and benches. Slopes are 
mainly 1 to 8 percent, but range to 15 percent. 

This map unit makes up about 20 percent of the 
county. It is about 22 percent Cho soils, 19 percent 
Lueders soils, 15 percent Talpa soils, and 44 percent 
soils of minor extent. 

Typically, the Cho soils have a calcareous, dark brown 
gravelly loam surface layer about 8 inches thick. The 
next layer, to a depth of 17 inches, is pink indurated 
caliche. The underlying material is calcareous, pink 
loamy earth several feet thick. 

Typically, the Lueders soils have a calcareous dark 
grayish brown surface layer about 10 inches thick. It is 
very cobbly loam in the upper part and extremely cobbly 
loam in the lower part. The underlying material is light 
gray fractured limestone bedrock. 

Typically, the Talpa soils have a calcareous loam 
surface layer about 8 inches thick. It is dark grayish 
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brown in the upper 4 inches and brown and gravelly 
below that. The underlying material is fractured 
limestone bedrock coated with calcium carbonate. 

Of minor extent in this map unit are the Dev, Frio, 
Karnes, Kavett, Mereta, Nuvalde, Rowena, Speck, 
Throck, Tobosa, and Valera soils. The Dev and Frio soils 
are on flood plains of streams. They are deep, nearly 
level and gently sloping. The Karnes, Nuvalde, and 
Rowena soils are in valleys and on foot slopes. They are 
deep, nearly level to gently sloping, and loamy. The 
Mereta and Speck soils are on foot slopes and terraces. 
They are shallow and gently sloping. The Kavett and 
Valera soils are on uplands at stream drainage heads 
and in valleys. They are shallow and moderately deep, 
gently sloping and clayey. The Throck soils are on scarp 
faces in association with Lueders soils. Throck soils are 
deep, hilly, loamy, and stony. The Tobosa soils are lower 
on slopes than the major soils and in drainageways. 
They are deep, nearly level and gently sloping, and 
clayey. 

The soils of this map unit are mainly used as 
rangeland. They are not suited to use as cropland 
because of very shallow to shallow soil depth to bedrock 
or caliche. Some of the minor soils that are deeper are 
used as cropland. The crops are mainly wheat and oats, 
but some forage sorghum is also grown. 

Deer, turkey, quail, and dove are the main wildlife. 
Many areas of this map unit do not have cover or 
suitable browse for deer. 


4. Cho-Mereta-Nuvalde 


Very shallow, shallow, and deep, nearly level to 
undulating, loamy soils, some of which are gravelly; on 
uplands 


The landscape is nearly level to undulating. It consists 
of Cho soils on low, smooth ridges; Mereta soils on foot 
slopes and stream drainage heads; and Nuvalde soils on 
foot slopes near the flood plains of streams. The Cho 
soils are undulating, and the Mereta and Nuvalde soils 
are nearly level and gently sloping. Slopes range from 0 
to 8 percent. 

This map unit makes up about 16 percent of the 
county. It is about 47 percent Cho soils, 16 percent 
Mereta soils, 10 percent Nuvalde soils, and 27 percent 
Soils of minor extent. 

Typically, the Cho soils have a calcareous, dark brown 
gravelly loam surface layer about 8 inches thick. The 
next layer, to a depth of 17 inches, is pink undurated 
caliche. The underlying material is calcareous, pink 
loamy earth several feet thick. 

Typically, the Mereta soils have a dark grayish brown, 
calcareous clay loam surface layer about 15 inches 
thick. The next layer is strongly cemented, pinkish white 
caliche to a depth of about 18 inches. The underlying 
material is friable, pink limy earth several feet thick. 
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Typically, the Nuvalde soils have a dark brown silty 
clay loam surface layer about 12 inches thick. The 
Subsoil extends to a depth of 48 inches. It is dark brown 
silty clay to a depth of 22 inches, and below that, it is 
brown and light brown silty clay loam that has 
accumulations of calcium carbonate. The underlying 
material to a depth of 48 to 60 inches is pink silty clay 
loam. The soils are calcareous throughout. 

Of minor extent in this map unit are the Angelo, Frio, 
Karnes, Kavett, Lueders, Rowena, Talpa, and Valera 
soils. The Angelo, Karnes, and Rowena soils are on 
outwash plains and stream terraces, and the Frio soils 
are on flood plains of streams. These soils are deep, 
nearly level and gently sloping, and loamy. The Kavett 
and Valera soils are on foot slopes that overlie 
limestone. These soils are shallow to moderately deep 
and sloping. The Lueders and Talpa soils are on lower 
slopes where limestone outcrops. They are very shallow 
and shallow, undulating, and loamy. 

The soils of this map unit are mainly used as 
rangeland and wildlife nabitat. Some of the deeper soils 
are used as cropland. The crops are mainly wheat and 
oats, but some forage sorghum is also grown. 

Deer, turkey, quail, and dove are the main wildlife. 
Many areas of these soils do not have cover for deer, 
but the deer graze the wheat and oats at night. 


5. Angelo-Mereta 


Deep and shallow, nearly level and gently sloping, loamy 
soils; on uplands 

The landscape consists of Angelo soils on broad 
uplands and Mereta soils on low ridges. It is a broad 
outwash plain, locally called the Lipan Flat. Slopes range 
from 0 to 3 percent. 

This map unit makes up about 11 percent of the 
county. It is about 51 percent Angelo soils, 25 percent 
Mereta soils, and 24 percent soils of minor extent. 

Typically, the Angelo soils have a dark grayish brown 
clay loam surface layer about 14 inches thick. The 
Subsoil extends to a depth of at least 62 inches. It is 
dark brown silty clay to a depth of 27 inches, and below 
that, it is reddish yellow silty clay loam and clay loam 
that contains accumulations of calcium carbonate. The 
Soils are calcareous throughout. 

Typically, the Mereta soils have a calcareous, dark 
grayish brown clay loam surface layer about 15 inches 
thick. The next layer is strongly cemented pinkish white 
caliche to a depth of about 18 inches. The underlying 
material is friable, pink limy earth several feet thick. 

Of minor extent in this map unit are the Cho, Frio, 
Karnes, Lipan, Nuvalde, Rowena, and Tobosa soils. The 
Cho soils are on ridgetops. They are very shallow and 
shallow, undulating, and loamy. The Frio soils are on 
flood plains of streams. They are deep, nearly level, and 
loamy. The Karnes soils are on low ridges. They are 
deep, gently sloping, and loamy. The Nuvalde and 
Rowena soils are on stream terraces, generally on outer 


edges of this map unit. These soils are deep, nearly 
level and gently sloping, and loamy. The Lipan and 
Tobosa soils are in depressions and drainageways. 
These soils are deep, nearly level and gently sloping, 
and clayey. 

The soils of the map unit are mainly used as cropland. 
In few areas, they are used as rangeland. The crops are 
mainly cotton, grain sorghum, and wheat. 

Quail and dove are the main wildlife. 


6. Eola-Kavett 


Very shallow and shallow, undulating, loamy and clayey 
soils, some of which are gravelly; on uplands 

The landscape consists of Eola soils on low smooth 
ridges and Kavett soils on foot slopes and in shallow 
valleys. The soils of this map unit are part of the 
Edwards Plateau. Slopes range from 1 to 5 percent. 

This map unit makes up about 4.5 percent of the 
county. It is about 37 percent Eola soils, 37 percent 
Kavett soils, and 26 percent soils of minor extent. 

Typically, the Eola soils have a calcareous, dark 
grayish brown very gravelly clay loam surface layer about 
12 inches thick. The next layer, to a depth of 18 inches, 
is indurated caliche. The underlying material is 
alternating layers of soft and hard marl and limestone. 

Typically, the Камен soils have a calcareous, dark 
grayish brown silty clay surface layer about 14 inches 
thick. This layer has 5 to 10 percent gravel-size 
limestone fragments in the lower part. The next layer, to 
a depth of 17 inches, is strongly cemented caliche. The 
underlying material is a thick bed of hard limestone. 

Of minor extent in this map unit are the Cho, Mereta, 
Oplin, Rowena, and Valera soils. The Cho soils are on 
slightly higher slopes than the major soils of this map 
unit. They are also very shallow and shallow, gently 
sloping and undulating, and loamy. The Mereta soils are 
on foot slopes. They are shallow, gently sloping, and 
loamy. Oplin soils are on ridges and shoulders of slopes. 
They are very shallow and shallow, undulating, and 
loamy. The Rowena soils are on uplands at stream 
drainage heads or in valleys. They are deep, gently 
Sloping, and loamy. The Valera soils are on uplands at 
stream drainage heads. They are moderately deep, 
gently sloping, and clayey. 

The soils of this map unit are mainly used as 
rangeland. Some of the deeper soils in a few small fields 
are planted in wheat. 

Dove, quail, and songbirds are the main wildlife. Cover 
is not available for deer and turkey. 


7. Frio-Gageby 


Deep, nearly level, loamy soils; on bottom lands and 
terraces 

The landscape consists of Frio soils on flood plains 
and nearly level Gageby soils on flood plains and low 


terraces near the Concho River. Slopes range from 0 to 
2 percent. 


This map unit makes up about 1 percent of the сошту. 


It is about 50 percent Frio soils, 40 percent Gageby 
soils, and 10 percent soils of minor extent. 

Typically, the Frio soils have a surface layer about 45 
inches thick. It is calcareous, dark grayish brown silty 
clay loam to a depth of about 21 inches and calcareous, 
dark brown silty clay below that. The subsoil is 
calcareous, brown silty clay to a depth of at least 60 
inches. 

Typically, the Gageby soils have a calcareous loam 
surface layer about 21 inches thick. It is brown in the 
upper 7 inches and dark grayish brown below that. The 
subsoil, to a depth of 56 inches, is calcareous, brown 
loam. The underlying material to a depth of 70 inches is 
calcareous, brown loam. 

Of minor extent ín this map unit are the Rioconcho 
soils. These soils are in concave areas on flood plains. 
They are deep, nearly level, and loamy. 

The soils of this map unit are mainly used as cropland, 
rangeland, and for recreation uses. The Frio soils at 
lower elevations near the river channel are subject to 
flooding during rainstorms. The crops are mainly wheat 
and oats, but some grain and forage sorghum are also 
grown. Native pecan trees grow near the channe! of the 
Concho River. 

Deer, turkey, quail, dove, and squirrels are the main 
wildlife. 


8. Yahola-Miles-Sagerton 


Deep, nearly level and gently sloping, loamy soils; on 
bottom lands and terraces 

The landscape consists of Yahola soils on the flood 
plain of the Colorado River and Miles and Sagerton soils 
on nearby high terraces. The Yahola soils are nearly 
level and gently sloping, and the Miles and Sagerton 
soils are gently sloping. Slopes range from 0 10 3 


percent, but short, steep slopes are along the river 
channel. Some areas of Yahola soils near the river 
channel are subject to flooding following rainstorms. 

This map unit makes up about 0.5 percent of the 
county. It is about 49 percent Yahola soils, 24 percent 
Miles soils, 19 percent Sagerton soils, and 8 percent 
soils of minor extent. 

Typically, the Yahola soils have a brown fine sandy 
loam surface layer about 9 inches thick. The underlying 
material to a depth of 60 inches is light reddish brown 
fine sandy loam in the upper part and light reddish brown 
loam in the lower part. These soils are stratified with 
dark and light color layers of various textures and are 
calcareous throughout. 

Typically, the Miles soils have a neutral, brown fine 
sandy loam surface layer about 6 inches thick. The 
subsoil extends to a depth of at least 80 inches. To a 
depth of 53 inches, it is neutral, reddish brown sandy 
clay loam. Below that, the subsoil is moderately alkaline, 
reddish yellow sandy clay loam. Soft masses of calcium 
carbonate are below a depth of 61 inches. 

Typically, the Sagerton soils have a dark brown clay 
loam surface layer about 7 inches thick. The subsoil 
extends to a depth of at least 65 inches. It is dark 
reddish gray clay to a depth of 16 inches and reddish 
brown clay to a depth of 47 inches. Below that, the 
subsoil is yellowish red clay loam. It is mildly alkaline in 
the upper part and moderately alkaline in the lower part. 

Of minor extent in this map unit are the Frio and 
Gageby soils. The Frio and Gageby soils are in concave 
positions on the flood plains. They are deep, nearly level, 
and loamy. 

The soils of this. map unit are mainly used as cropland, 
rangeland, and for recreation uses. The crops are mainly 
wheat and oats, but some forage sorghum is also grown. 
Native pecan trees grow near the channel of the 
Colorado River. 

Deer, turkey, quail, dove, and squirrels are the main 
wildlife. 


Detailed Soil Map Units 


The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soil, is given 
under "Use and Management of the Soils." 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying material, all the soils of 
a series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can difter in 
slope, stoniness, salinity, wetness, degree of erosion, 
and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into 507 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Камен silty clay, 0 to 3 
percent slopes, is one of several phases in the Kavett 
series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes, soil 
associations, or undifferentiated groups. 

A soil complex consists of two or more soils in such 
an intricate pattern or in such small areas that they 
cannot be shown separately on the soil maps. The 
pattern and proportion of the soils are somewhat similar 
in all areas. Talpa-Lueders-Cho complex, undulating, is 
an example. 

A soil association is made up of two or more 
geographically associated soils that are shown as one 
unit on the maps. Because of present or anticipated soil 
uses in the survey area, it was not considered practical 
or necessary to map the soils separately. The pattern 
and relative proportion of the soils are somewhat similar. 


Tarrant-Oplin-Kavett association, undulating, is an 
example. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. The included 
soils are identified in each map unit description. Some 
small areas of strongly contrasting soils are identified by 
a special symbol on the soil maps. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see “Summary of Tables") 
give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 


AnA— Angelo silty clay loam, 0 to 1 percent 
slopes. This soil is deep, weil drained, and nearly level. 
It is on ancient outwash plains and terraces. Slopes are 
smooth, and surfaces are slightly concave to plane. The 
areas are oblong to irregular in shape and range from 10 
to severa! thousand acres. 

Typically, the surface layer is dark grayish brown silty 
clay loam about 14 inches thick. The subsoil extends to 
a depth of at least 62 inches. It is dark brown silty clay 
to a depth of 27 inches, and below.that, it is reddish 
yellow silty clay loam and clay loam that contains 
accumulations of calcium carbonate. 

This soil is moderately alkaline and calcareous 
throughout. Surface runoff is slow. Permeability is 
moderately slow, and the available water capacity is 
high. Soil blowing is a moderate hazard, and water 
erosion is a slight hazard. 

Included with this soil in mapping are small areas of 
Mereta, Rowena, and Tobosa soils. The included soils 
make up less than 15 percent of the map unit. 

This Angelo soil is mainly used as cropland. In a few 
areas, this soil is used as rangeland. 

Cotton, grain sorghum, and wheat are the main crops 
on this soil. Crop residue left on the surface helps 
control water erosion and soil blowing (fig. 1), conserves 
moisture, and improves soil tilth and water intake. Crops 
respond to nitrogen and phosphate fertilizers. Tilling 
when the moisture content is low improves aeration of 
soil and prevents the formation of large clods. Level 
terraces can be used for water conservation. If this soil 
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is irrigated, a well designed irrigation system and proper 
application of water are essential. A sprinkler or surface 
irrigation system can be used. 

Foundations for buildings, roads, and other structures 
can be easily designed and constructed to withstand the 
shrinking and swelling of this soil. Corrosion of 
underground steel pipe is rapid unless the pipe is 
protected. Septic tank absorption fields can be 
constructed to function properly in this soil, but the 
absorption field needs to be increased somewhat in size 
or modified in design. Some garden and landscaping 
plants exhibit iron chlorosis because of the high lime 
content of this soil. Although farm ponds can be easily 
built, seepage is a problem. 

This soil can be used for recreational uses; however, 
vehicle traffic is restricted in unprotected areas because 
the soil is somewhat muddy following rains. 

This soil supports a good habitat for rabbits, dove, and 
quail; however, lack of cover is a limiting factor. 

This Angelo soil is in capability subclass Піс and in the 
Clay Loam range site. 


Wilton ttp. 
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AnB—Angelo silty clay loam, 1 to 3 percent 
slopes. This soil is deep, well drained, and gently 
sloping. It is on ancient outwash plains and terraces. 
Slopes are smooth, slightly convex to plane, and 
average less than 2 percent. The areas are oblong to 
irregular in shape and range from 10 to several hundred 
acres. 

Typically, the surface layer is silty clay loam about 13 
inches thick. It is grayish brown in the upper part and 
dark grayish brown in the lower part. The subsoil 
extends to a depth of at least 65 inches. It is reddish 
brown clay to a depth of 30 inches. Below that, it is silty 
clay loam that is light brown in the upper part and pink in 
the lower part and contains accumulations of calcium 
carbonate. 

This soil has medium surface runoff. Permeability is 
moderately slow, and the available water capacity is 
high. Water erosion and soil blowing are moderate 
hazards. 

Included with this soil in mapping are areas of Mereta, 
Rowena, and Tobosa soils. Also included are a few 
areas of soils that have slopes of less than 1 percent. 


Figure 1.—Angelo silty clay loam, 0 to 1 percent slopes, is subject to soil blowing unless the soil is protected by a vegetative cover. 
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The included soils make up less than 20 percent of the 
map unit. 

This Angelo soil is mainly used as cropland. In a few 
areas, this soil is used as rangeland or improved pasture. 

Cotton, grain sorghum, and wheat are the principal 
crops. Crops respond well to nitrogen and phosphate 
fertilizers. This soil has good tilth if the soil is cultivated 
when the moisture content is low. Terraces and contour 
farming help control water erosion and conserve 
moisture. Crop residue left on the surface helps maintain 
ШИ and reduces soil blowing and water erosion. 

Foundations for buildings, roads, and other structures 
can be designed and constructed to withstand the 
shrinking and swelling of this soil. Corrosion of 
underground steel pipe is rapid unless the pipe is 
protected. Septic tank absorption fields can be 
constructed to function properly in this soil. Some garden 
and landscaping plants exhibit iron chlorosis because of 
the high lime content. Although farm ponds can be easily 
built, seepage is a problem. 

This soil can be used for recreational uses; however, 
vehicle traffic is restricted in unprotected areas because 
the soil is somewhat muddy following rains. 

This soil supports a good habitat for rabbits, dove, and 
quail; however, lack of cover is a limiting factor. 

This Angelo soil is in capability subclass Ше and in the 
Clay Loam range site. 


ChB—Cho loam, 1 to 5 percent slopes. This soil is 
shallow, well drained, and gently sloping. It is on ancient 
outwash plains and stream terraces. Slopes are smooth 
to slightly convex. The areas are irregular in shape and 
range from 5 to about 100 acres. 

Typically, the surface layer is dark grayish brown loam 
about 8 inches thick. The next layer is brown gravelly 
loam to a depth of 15 inches. It contains many very fine 
caliche pebbles. The underlying material extends to a 
depth of at least 60 inches. It is very pale brown 
indurated caliche to a depth of 19 inches, and below 
that, it is pink loamy earth that contains caliche graveis. 

This soil is moderately alkaline and calcareous 
throughout. Surface runoff is medium. Permeability is 
moderate, and the available water capacity is very low. 
Water erosion and soil blowing are moderate hazards. In 
places, roots can penetrate the hardened caliche 
through cracks and filled-in prairie dog burrows. 

Included with this soil in mapping are areas of Камећ, 
Mereta, and Nuvalde soils. Also included are areas of 
Cho gravelly loam that is mainly less than 10 inches 
thick. Many small areas of soils are now gravelly loam 
because chiseling has brought broken fragments to the 
surface. The included soils make up to 20 percent of the 
map unit. 

This Cho soil is mainly used as rangeland. In some 
areas, this soil is used for such cultivated crops as 
wheat, oats, and forage sorghum. 


11 


Cool-season crops do better than warm-season crops 
on this droughty soil. Sorghum tends to turn yellow in 
areas where the caliche is near the surface. Crop 
residue left on the surface helps control water erosion 
and soil blowing and reduces soil temperature and 
evaporation. Implements used in deep tillage or terrace 
construction generally cut into the caliche and bring 
broken fragments to the surface. 

Growth of native plants is limited because of the very 
low available water capacity during the growing season 
and the shallow rooting depth. Most rangeland is in 
threeawn, buffalograss, sideoats grama, sand dropseed, 
ephedra, pricklyash, yucca, mesquite, and agarito. Live 
oak trees are on sites in the southern part of the county. 

Shallow depth to a cemented pan, high lime content, 
and very low available water capacity are the most 
limiting features for urban uses. Excavations for 
structures and utility lines are difficult. High lime causes 
chlorosis of yard and garden plants. Lawns and gardens 
must be watered frequently. 

Depth to a cemented pan and small stones affect 
recreational uses. Slope also restricts the use of this soil 
for playgrounds. 

This soil provides a fair habitat for deer, turkey, and 
furbearing animals. Nesting areas for dove and songbirds 
are plentiful. 

This Cho soil is in capability subclass IVs and in the 
Very Shallow range site. 


COC—Cho gravelly loam, undulating. This soil is 
very shallow and shallow and well drained. It is on 
ancient outwash plains, stream terraces, and ridgetops 
of low hills. The areas are oval to irregular in shape and 
range from 5 to several hundred acres. Slopes are 
convex. They range from 1 to 8 percent, but average 
about 3 percent. 

Typically, the surface layer is about 8 inches thick. It is 
dark brown gravelly loam that is 15 percent, by volume, 
caliche gravel. The next layer, to a depth of 17 inches, is 
pink undurated caliche. To a depth of 60 inches the 
underlying material is pink loamy earth that is about 50 
percent, by volume, calcium carbonate. 

This Cho soil has medium surface runoff. Permeability 
is moderate, and the available water capacity is very low. 
The root zone is very shallow to shallow, but in places, 
roots can penetrate the hardened caliche through cracks 
and filled-in prairie dog burrows. 

Included with this soil in mapping are areas of Eola, 
Kavett, Karnes, Mereta, Nuvalde, and Valera soils. Eola, 
Mereta, Kavett, and Karnes soils are in positions similar 
to those of the Cho soil. Nuvalde and Valera soils are in 
natural drainageways at lower elevations. Also included 
are areas of the Cho soil that is not gravelly. Thin 
limestone ledges a few yards wide outcrop at a lower 
elevation in some areas where the outwash mantle has 
been removed by erosion. Areas of the included soils 
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аге 1 to 5 acres and make up less than 20 percent of 
the map unit. 

This Cho soil is mainly used as rangeland. А few areas 
that include more suitable soils are used as cropland; 
however, the Cho soil generally is not suited to this use. 
Caliche is mined from some areas for roadfill. 

Growth of native plants is limited because of the very 
low available water capacity during the growing season 
and the shallow rooting depth. Most rangeland is in 
threeawn, buffalograss, sideoats grama, sand dropseed, 
ephedra, pricklyash, yucca, mesquite, and agarito. Live 
oak trees are on sites in the southern part of the county 
only. 

Shallow depth to a cemented pan, high lime content, 
and very low available water capacity are the most 
limiting features for urban uses. Lawns and gardens 
need to be watered frequently. Excavating for structures 
and utility lines is difficult. High content of lime causes 
chlorosis of yard and garden plants. 

Small stones and depth to a cemented pan affect 
recreational uses. Slope also restricts use for 
playgrounds. 

This soil provides fair habitat for deer, turkey, and 
furbearing animals. Nesting areas for dove and songbirds 
are plentiful. 

This Cho soil is in capability subclass Vis and in the 
Very Shallow range site. 


DV —Dev gravelly loam, frequently flooded. This 
soil is deep, well drained, and nearly level to gently 
sloping. It is on bottom lands adjacent to stream 
channels. Slopes are irregular in shape and range from 
0.5 to 3 percent. The areas are mostly long and narrow, 
about 100 to 600 feet wide, and range from 10 to about 
200 acres. This soil is subject to flooding once or twice 
each year. 

Typically, the surface layer is about 24 inches thick. It 
is dark grayish brown gravelly loam to a depth of about 
10 inches and dark grayish brown extremely gravelly 
loam below that. The subsoil extends to a depth of at 
least 60 inches. It is brown extremely gravelly loam that 
contains threads and films of calcium carbonate. 

This 501 has slow to medium runoff. Permeability is 
moderately rapid. The available water capacity is low, but 
the soil receives extra water from adjacent soils. 

Inciuded with this soil in mapping are areas of Frio, 
Gageby, and Rioconcho soils. The stream channels are 
mostly limestone rubble underlain by limestone bedrock. 
A few small, elongated areas of gravelly soils are at a 
slightly higher elevation than the Dev soil. These soils 
are only occasionally subject to flooding. The included 
soils make up less than 20 percent of the map unit. 

This Dev soil is mainly used as rangeland and habitat 
for wildlife. 

This soil produces a wide variety of native plants. Most 
rangeland is in Texas wintergrass, threeawns, 
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buffalograss, vine-mesquite, dropseeds, silver bluestem, 
mesquite, western soapberry, elm, and pecan. 

Flooding is a severe hazard and is very difficult to 
overcome for most urban uses. Flooding and small 
stones affect recreational uses. 

This soil provides good habitat for deer, turkey, and 
furbearing animals. Several of the woody plants, forbs, 
and grasses provide good cover, browse, mast, and 
seeds for animals and game birds. 

This Dev soil is in capability subclass Vlw and in the 
Loamy Bottomland range site. 


EKB—Eola-Kavett association, undulating. These 
soils are shallow and very shallow, well drained, and 
very gravelly and nongravelly. They are on broad 
uplands of the Edwards Plateau. Slopes are plane and 
range from 1 to 8 percent. The areas are irregular in 
shape and range from 50 to several hundred acres. 

Eola soil is in all mapped areas and makes up about 
50 percent of the association. Kavett soil is in all 
mapped areas and makes up about 36 percent of the 
association. The Eola soil is on gently sloping convex 
ridges and side slopes, and the Kavett soil is in weakly 
depressional areas and in shallow drainageways where 
slopes are less than 3 percent. 

The areas of this map unit are much larger and the 
composition more variable than that of most other map 
units in the county. Mapping has been controlled well 
enough, however, for the anticipated use of the soils. 

Typically, the Eola soil has a dark grayish brown very 
gravelly clay loam surface layer 12 inches thick. The 
next layer is indurated caliche to a depth of 18 inches. 
The underlying material to a depth of at least 35 inches 
is alternating layers of soft and hard marl and limestone. 

This soil is moderately alkaline and calcareous 
throughout. Surface runoff is medium to rapid. 
Permeability is moderate, and the available water 
capacity is very low. 

Typically, the Kavett soil has a dark grayish brown silty 
clay surface layer about 14 inches thick. The lower part 
of the surface layer contains 5 to 10 percent gravel-size 
limestone fragments. The next layer, to a depth of 17 
inches, is strongly cemented caliche. This layer rests on 
a thick bed of hard limestone. 

This soil is moderately alkaline and calcareous 
throughout. Surface runoff is slow to medium. 
Permeability is moderately slow, and the available 
water capacity is very low. 

Included with these soils in mapping are areas of Cho, 
Mereta, and Oplin soils. Cho and Mereta soils are on 
convex ridgetops, and Oplin soils are in bands along 
side slopes where limestone bedrock outcrops. The 
included soils make up about 14 percent of the map unit. 

The soils of this association are mainly used as 
rangeland. The Kavett soil could be cultivated if larger 
areas were available. 
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These soils have low potential for range plants. The 
very low available water capacity and the restricted 
rooting depth limit forage production. Most rangeland is 
in threeawn, sideoats grama, tridens, hairy grama, Texas 
wintergrass, pricklypear, catclaw, and mesquite. Trees 
are rare in this association. 

Shallow depth to a cemented pan, high lime content, 
very low available water capacity, and small stones are 
the most limiting features for urban and recreational 
uses. Excavations for structures and utility lines are 
difficult. 

These soils provide poor habitat for deer and turkey 
and poor nesting areas for birds because of inadequate 
cover. 

The Eola soil is in capability subclass VIls and in the 
Very Shallow range site. The Kavett soil is in capability 
subclass Ills and in the Shallow range site. 


Fo—Frio silty clay loam, occasionally flooded. This 
soil is deep, well drained, and nearly level. It is on flood 
plains along major streams. Slopes are smooth and 
range from 0 to 1 percent. Most of this soil is subject to 
flooding about once in every 3 to 10 years, but some 
areas are rarely flooded because they are protected by 
flood-prevention structures. The areas are mostly long 
and narrow and range from 10 to several hundred acres. 

Typically, the surface layer is about 45 inches thick. It 
is dark grayish brown silty clay loam to a depth of about 
21 inches, and below that, it is dark brown silty clay that 
contains a few threads and films of calcium carbonate. 
The subsoil extends to a depth of at least 60 inches. it is 
brown silty clay that contains a few threads and soft 
masses of calcium carbonate. 

This soil is moderately alkaline and calcareous 
throughout. Surface runoff is slow. Permeability is 
moderately slow, and the available water capacity is 
high. The root zone is deep. Water erosion is a slight 
hazard, and soil blowing is a moderate hazard. 

Included with this soil in mapping are small areas of 
Dev, Gageby, and Rioconcho soils along stream 
channels and Nuvalde and Rowena soils at a slightly 
higher elevation. The included soils make up to 20 
percent of the map unit. 

This Frio soil is used as cropland, pastureland, and 
rangeland. 

Wheat, oats, and grain sorghum are the main 
cultivated crops on this soil. Kleingrass and improved 
bermudagrass are the main pasture grasses. Crop 
residue left on the surface helps control water erosion 
and soil blowing, conserves soil moisture, and improves 
soil tilth and water intake. 

Frio soil is very productive for a wide variety of 
rangeland plants. Control of grazing is difficult because 
livestock prefer palatable grasses and nearly level areas. 
Most rangeland is in Texas wintergrass, dropseeds, 
sideoats grama, vine-mesquite, silver bluestem, 
threeawn, elm, western soapberry, mesquite, and pecan. 
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This soil is poorly suited to urban uses because of 
flooding, moderately slow permeability, and the clayey 
texture. Flooding also restricts some camping uses. 

This soil supports a good habitat for deer, turkey, 
squirrel, and quail. Turkeys roost in the large trees that 
grow near the banks of streams. Wildlife is attracted to 
the mast, seed-producing forbs, winter annuals, and 
cover. 

This Frio soil is in capability subclass ilw and in the 
Loamy Bottomland range site. 


Fr—Frio silty clay loam, frequently flooded. This 
soil is deep and well drained. It is in low lying bottom 
land areas along streams and is subject to flooding after 
rains. The areas are generally long and narrow and 
range from 10 to more than 100 acres. Slopes are 
complex and range from 0 to 2 percent. The bottom 
lands are dissected by a channel or channels 2 to 8 feet 
deep and 5 to 30 feet wide. Channels along the Concho 
River can be 20 feet deep and 100 or more feet wide. 

Typically, the surface layer is dark grayish brown silty 
clay loam about 41 inches thick. The subsoil extends to 
a depth of at least 60 inches. It is grayish brown silty 
clay loam that contains threads and films of calcium 
carbonate. 

This soil is moderately alkaline and calcareous 
throughout. Surface runoff is slow. Permeability is 
moderately slow, and the available water capacity is 
high. The root zone is deep, and plant roots penetrate 
the soil without difficulty. Erosion is a slight hazard, but in 
places, scouring is a problem following floods. The 
frequency of flooding ranges from once every 2 years to 
twice or more each year. The duration is a few hours to 
2 days. 

Included with this soil in mapping are areas of Dev, 
Gageby, Nuvalde, and Rioconcho soils. In some mapped 
areas, limestone outcrops intermittently in the channels. 
A few small areas of Frio soil that is occasionally flooded 
are also included. The included soils make up as much 
as 20 percent of the map unit. 

The Frio soil is mainly used as rangeland. Plant cover 
is needed to prevent localized scouring during periods of 
flooding. 

This soil is not suited to use for crops. In a few areas, 
however, it has been planted to improved pasture 
grasses, such as coastal bermudagrass and kleingrass. 
Control of grazing is difficult because cattle tend to 
concentrate in these tracts, which offer shade, palatable 
forage, and easy movement. Native pecan trees are in 
some areas. 

This soil is severely limited for most urban uses 
because of flooding. Local roads and bridges are 
sometimes damaged by brush and trees being swept 
downstream. Flooding is also a hazard for most 
recreational uses, such as campsites and playgrounds. 

This soil provides good habitat for squirrels and deer 
and good nesting areas for doves, quail, turkeys, and 
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songbirds. The trees, shrubs, and water attract 
furbearing animals to areas of this soil. Wildlife is 
attracted by the mast, seed-producing forbs, winter 
annuals, and cover. 

This Frio soil is in capability subclass Vw and in the 
Loamy Bottomland range site. 


Ga—Gageby loam, rarely flooded. This soil is deep, 
well drained, and nearly level. It is on low terraces and 
bottom lands along the Concho River. Slopes are plane 
to weakly concave and range from 0 to 1 percent, This 
soil is subject to flooding about once in every 10 to 20 
years. Most areas of this soil have not flooded since 
upstream dams were built in the mid 1950's. The areas 
are long and narrow and range from 10 to several 
hundred acres. Some areas are remote, and access with 
farm machinery is difficult. 

Typically, the surface layer is loam about 21 inches 
thick. It is brown in the upper 7 inches and dark grayish 
brown below that. The subsoil, to a depth of 56 inches, 
is brown loam. The underlying material to a depth of 70 
inches is brown loam. 

This soil is moderately alkaline and calcareous 
throughout. Surface runoff is slow. Permeability is 
moderate, and the available water capacity is high. The 
root zone is deep and easily penetrated by plant roots. 
Water erosion and soil blowing are slight hazards. 

Included with this soil in mapping are small areas of 
Dev, Frio, Nuvalde, and Rioconcho soils and soils similar 
to Gageby soil except they have a silt loam surface 
layer. Also included are areas of soils that have a dark 
color A horizon less than 20 inches thick. The included 
soils make up as much as 15 percent of the map unit. 

This Gageby soil is mainly used as dry and irrigated 
cropland and rangeland. 

Wheat, oats, cotton, and grain and forage sorghums 
are the main crops. Some areas of this soil are planted 
to kleingrass. Crop residue left on the surface helps 
control water erosion and soil blowing, conserves 
moisture, and improves soil tilth and water intake. 
Erosion in overfall gullies is a concern in some places. 

This soil produces a wide variety of native plants. Most 
rangeland is in Texas wintergrass, threeawns, 
buffalograss, vine-mesquite, dropseeds, silver bluestem, 
mesquite, western soapberry, elm, and pecan. 

This Gageby soil is poorly suited to urban uses mainly 
because of flooding. This soil can be used for most 
recreational uses; however, the hazard of flooding and 
the dusty surface are limitations. 

This soil provides good habitat for deer, turkey, and 
furbearing animals. Nesting areas for quail, dove, and 
songbirds are plentiful. Wildlife is attracted to areas of 
this soil because of the seed-producing forbs, winter 
annuals, cover, and mast, such as pecans and acorns. 
Deer and turkey also graze wheat and oat fields. 

This Gageby soil is in capability subclass Нс and in the 
Loamy Bottomland range site. 
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Кав—Кагпез loam, 1 to 5 percent slopes. This soil 
is deep, well drained, and gently sloping. It is on terraces 
and foot slopes below limestone hills. Slopes are smooth 
or slightly convex. The areas are long and narrow to 
irregular in shape and range from 10 to 50 acres. 

Typically, the surface layer is light yellowish brown 
loam about 7 inches thick. The subsoil extends to a 
depth of 43 inches. it is pink loam that contains 
accumulations of calcium carbonate. The underlying 
material to a depth of 60 inches is pink loam that 
contains accumulations of calcium carbonate. 

This soil is moderately alkaline and calcareous 
throughout. Surface runoff is slow to medium. 
Permeability is moderately rapid, and the available water 
capacity is moderate. Water erosion and soil blowing are 
moderate hazards. 

Included with this soil in mapping are small areas of 
Cho, Mereta, and Nuvalde soils. Also included is a soil 
similar to Karnes soil except that it has a silty clay loam 
subsoil. The included soils make up to 15 percent of the 
map unit. 

Although this Karnes soil can be cultivated, it is mainly 
used as rangeland. Some areas are planted to 
kleingrass. 

Wheat, oats, and forage sorghum are the principal 
crops on this soil. Excessive lime content causes 
nutrient imbalance and the yellowing of leaves in some 
crops. Crop residue left on the surface helps control soi! 
blowing and water erosion and conserves moisture. 
Contour farming and terracing are needed in most areas 
to control water erosion. 

This soil produces a wide variety of native plants. Most 
rangeland is in threeawn, sidecats grama, dropseeds, 
Silver bluestem, Texas wintergrass, mesquite, and 
agarito. 

This soil is suitable for most urban and recreational 
uses. Although farm ponds can be easily built, seepage 
is a problem. 

This soil provides fair nesting areas for doves, quail, 
and songbirds. Lack of cover is a limitation for deer. 

This Karnes soil is in capability subclass Ше and in the 
Clay Loam range site. 


KtB—Kavett silty clay, 0 to 3 percent slopes. This 
soil is shallow, well drained, and nearly level and gently 
sloping. It is mainly along divides or shallow valleys on 
uplands. Slopes are smooth or slightly concave. The 
areas are irregular in shape and range from 10 to 
several hundred acres. 

Typically, the surface layer is silty clay about 15 inches 
thick. It is dark grayish brown in the upper 7 inches and 
dark brown below that. The next layer is strongly 
cemented caliche to a depth of about 20 inches. | rests 
on a thick layer of fractured, strongly cemented 
limestone. 

This soil is moderately alkaline and calcareous 
throughout. Surface runoff is medium. Permeability is 
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moderately slow, and the available water capacity is very 
low. The root zone is shallow. Water erosion and soil 
blowing are moderate hazards. 

Included with this soil in mapping are small areas of 
Cho, Mereta, Talpa, Tarrant, and Valera soils. In most 
areas a few limestone fragments as much as 6 inches 
wide are on the surface. Also included are small areas of 
a soil similar to the Kavett soil except it does not have a 
cemented caliche layer. The included soils make up less 
than 20 percent of the map unit. 

This Kavett soil can be cultivated but it is mainly used 
as rangeland. 

Wheat, oats, and forage sorghums are the main crops, 
but some areas are planted to kleingrass and King 
Ranch bluestem. Crop residue left on the surface helps 
control water erosion and soil blowing, conserves 
moisture, and improves soil tilth and water intake. Crops 
respond to nitrogen and phosphate fertilizers. This soil 
has good tilth if the soil is cultivated when the moisture 
content is low. 

Growth of native plants is limited because of the very 
low available water capacity and the shallow rooting 
depth. Most rangeland is in buffalograss, curlymesquite, 
sideoats grama, Texas wintergrass, silver bluestem, 
threeawns, mesquite, pricklyash, and pricklypear. Live 
oak trees are on sites in the southern part of the county. 

The shailow depth to a cemented pan and limestone 
and the high shrink-swell potential are the most limiting 
features for urban uses. Foundations for buildings, roads, 
and other structures can be placed on solid bedrock or 
caliche; however, excavating the rock is difficult. 
Corrosion of steel utility lines is rapid unless the lines are 
protected. Septic systems must be specially designed in 
order to function properly. 

Depth to hard caliche or limestone and the silty clay 
surface layer restrict recreational uses. Vehicle traffic is 
restricted in unprotected areas because the soil is 
muddy following rains. 

This soil provides a fair habitat for deer, turkey, 
rabbits, and furbearing animals. Nesting areas for dove, 
quail, and songbirds are plentiful. 

This Kavett soil is in capability subclass Ille and in the 
Shallow range site. 


KXB—Kavett-Cho-Oplin complex, undulating. This 
complex is made up of soils that are shallow and very 
shallow, well drained, and nongravelly, gravelly, or 
cobbly. These soils are mainly on the tops of plateaus 
and ridges. Slopes are dominantly 1 to 5 percent. The 
areas are irregular in shape and range from 30 to 
several hundred acres. 

The complex is about 30 percent Kavett soil, about 27 
percent Cho soil, about 20 percent Oplin soil, and about 
23 percent other soils. The Kavett soil is on slightly 
concave to plane slopes, and the Cho soil is on slightly 
convex to plane slopes. The Oplin soil is on convex 
knolls and along outcropping ledges of limestone. Areas 
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of this map unit are mostly large, and the composition is 
variable over short distances. The detail, however, is 
adequate for the foreseeable uses of these soils. 

Typically, the Kavett soil has a very dark grayish 
brown and dark grayish brown silty ciay surface layer 
about 13 inches thick. The lower part of the surface 
layer has a few platy, gravel-size caliche fragments. The 
content of cobbles on the surface is about 5 percent. 
Between depths of 13 and 20 inches, this soil is strongly 
cemented caliche that is fractured in the upper part. The 
underlying material is strongly cemented limestone. 

This Kavett soil has medium surface runoff. 
Permeability is moderately slow, and the available water 
capacity is very low. 

Typically, the Cho soil has a gravelly clay loam surface 
layer about 10 inches thick that is very dark grayish 
brown in the upper part and dark brown in the lower 
part. The content of flattened caliche fragments is about 
20 percent in the upper part of the surface layer and 
about 30 percent in the lower part. Between depths of 
10 and 18 inches, this soil is hard caliche. Below that, it 
is white powdery marl that becomes gravelly at a depth 
of about 48 inches. The soil is moderately alkaline and 
calcareous throughout. 

Typically, the Oplin soil has a grayish brown cobbly 
clay loam surface layer about 14 inches thick. It is about 
30 percent limestone cobbies, flagstones, and gravels in 
the upper part and about 85 percent in the lower part. 
The underlying material is fractured, indurated and platy, 
limestone bedrock. 

The Cho and Oplin soils have medium to rapid surface 
runoff. Permeability is moderate, and the available water 
capacity is very low. 

Included with this complex in mapping are areas of the 
Eola, Mereta, and Tarrant soils, and areas of rock 
outcrop. The Eola, Mereta, and Tarrant soils are shallow. 
Also included are areas of a soil similar to the Kavett soil 
except that it has more gravel and cobbles. The included 
soils make up about 20 percent of the map unit. About 3 
percent of a mapped area can be deeper soils, mainly 
Nuvalde and Valera soils. 

The soils in this complex are used as rangeland and 
are best suited to this use. These soils are generally not 
suited to cultivated crops nor to use as pasture because 
the soils are too cobbly, too shallow, or have limestone 
bedrock outcrops. In a few areas, the soils are arable, 
but these areas are so small and irregular in shape that 
cultivation is impractical. 

Most rangeland is in threeawn, Texas wintergrass, 
silver bluestem, buffalograss, curly mesquite, dropseed, 
pricklypear, bushsunflower, live oak, and shin oak. 

These soils provide habitat for deer and good nesting 
areas for doves, quail, turkey, and songbirds. 

These soils have severe limitations for most urban and 
recreational uses. Depth to limestone bedrock and the 
coarse fragments on the surface are the most limiting 
features. 
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The soils of this complex are in capability subclass 
Vis. The Kavett soil is in the Shallow range site, the Cho 
soil is in the Very Shallow range site, and the Oplin soil 
is in the Low Stony Hills range site. 


LpA—Lipan clay, ponded. This soil is deep, 
somewhat poorly drained, and nearly level. It is on 
uplands in depressions that are covered with water 
following periods of heavy rainfall. The areas are circular 
to oblong and range from 3 to about 100 acres. Areas of 
this soil are 3 to 15 feet lower than the surrounding soils. 
Ponding occurs about once in 3 years and lasts from a 
few days to several weeks. 

Typically, this soil is gray clay to depth of about 52 
inches. The underlying material to a depth of about 65 
inches is light brownish gray clay. 

This soil is moderately alkaline and calcareous. Water 
enters this soil rapidly when the soil is dry and cracked 
and very slowly when the soil is wet and the cracks are 
sealed. Permeability is very slow, and the available water 
capacity is high. Soil blowing is a moderate hazard. 

Included with this soil in mapping are small areas of 
Tobosa soils. Tobosa soils are darker in color than the 
Lipan soil. The included soils make up less than 20 
percent of the map unit. 

This Lipan soil is mainly used as cropland. Wheat, 
cotton, and grain sorghum are the main cultivated crops. 
Crop residue left on the surface helps to maintain tilth, 
reduces soil temperature, and helps to control soil 
blowing. Tilling when the moisture content is low 
improves aeration of the soil and prevents the formation 
of large clods. Ponding in the fields after heavy rainfall 
makes cultivation and harvesting of crops difficult in 
some years, and occasionally crops are lost. 

This soil has severe limitations for most urban uses 
because of ponding and shrinking and swelling as a 
result of changes in moisture content. Ponding and the 
clayey surface layer are also limitations for most 
recreational uses. 

This soil provides only fair nesting areas for doves, 
quail, and songbirds. It has limited value for use as 
wildlife habitat because woody plants are not available to 
provide cover and food. 

This Lipan soil is in capability subclass Им and in the 
Clay Flat range site. 


LTE—Lueders-Throck association, hilly. These soils 
are very shallow to moderately deep, well drained, and 
cobbly and stony. They are on hillsides and generally 
occur as east-facing scarps. Slopes range from 5 to 
more than 30 percent but average about 15 percent. The 
areas are long and narrow to irregular in shape and 
range from 20 to several hundred acres. 

Lueders soil is in all mapped areas and makes up 
about 60 percent of the association. Throck soil is in all 
mapped areas and makes up about 30 percent of the 
association. The Lueders soil is mainly on the upper 
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slopes on convex ridges and escarpments over areas of 
hard limestone. Throck soil is on the hillsides below the 
escarpments. 

The composition of this association is variable; 
however, use and management are similar and mapping 
has been controlled well enough for the anticipated uses 
of these soils. 

Typically, the Lueders soil has a surface layer about 
11 inches thick. It is dark grayish brown very cobbly clay 
loam that grades to extremely cobbly clay loam in the 
lower part. The surface layer rests abruptly on a thick 
layer of hard fractured limestone. 

This soil is moderately alkaline and calcareous 
throughout. Runoff is rapid. Permeability is moderate, 
and the available water capacity is very low. The root 
zone is shallow. 

Typically, the Throck soil has a brown stony clay loam 
surface layer about 4 inches thick. The subsoil, to a 
depth of 32 inches, is silty clay that is light olive brown in 
the upper part and pale yellow in the lower part. The 
underlying material to a depth of 40 inches is light 
brownish gray shaly clay. 

This soil is moderately alkaline and calcareous 
throughout. Runoff is rapid. Permeability is slow, and the 
available water capacity is moderate. 

included with these soils in mapping are areas of rock 
outcrop and a few areas of Cho soils, Lueders stony clay 
loam, and soils similar to the Throck soil except they are 
loam and are very high in carbonates. The rock outcrop 
consists of exposures of limestone bedrock on ledges 
along hillsides. The included soils and rock outcrop 
make up about 10 percent of the map unit. 

The soils of this association are mainly used as 
rangeland. They are not suited to use as cropland. 

Growth of native range plants is medium on the 
Throck soil, but it is low on the Lueders soil because of 
the shallow rooting depth and low available water 
capacity. Most rangeland is in threeawns, buffalograss, 
sideoats grama, tridens, agarito, mesquite, yucca, 
pricklypear, ephedra, and hackberry. 

The cobbly and stony surface, steep slopes, depth to 
bedrock, and high shrink-swell potential of these soils 
are the most limiting features for urban or recreational 
uses. 

These soils provide a fair habitat for deer, turkey, and 
furbearing animals. Nesting areas for dove, quail, and 
songbirds are plentiful. 

The Lueders and Throck soils are in capability 
subclass М 15. Lueders soil is in the Very Shallow range 
site, and Throck soil is in the Rocky Hills range site. 


MeA—Mereta clay loam, 0 to 1 percent slopes. This 
soil is shallow, well drained, and nearly level. It is mainly 
on outwash plains and ancient stream terraces on 
uplands. This soil is mostly on high, plane ridges. The 
areas are elongated to irregular in shape and range from 
10 to more than 150 acres. 
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Typically, the surface layer is clay loam about 18 
inches thick. It is dark brown in the upper part and 
reddish brown in the lower part. The next layer is 
strongly cemented, pinkish white caliche to a depth of 
about 26 inches. The underlying material to a depth of 
60 inches is friable, pink and reddish yellow loam. 

The soil is moderately alkaline and calcareous 
throughout. Surface runoff is slow, Permeability is 
moderately slow, and the available water capacity is very 
low. The root zone is shallow. Water erosion is a slight 
hazard, and soil blowing is a moderate hazard. In places, 
roots can penetrate the hardened caliche through cracks 
and filled-in prairie dog burrows. 

Included with this soil in mapping are small areas of 
Angelo, Cho, Nuvalde, and Rowena soils. Also included 
are small areas of a soil that is similar to Mereta soil 
except it does not have a strongly cemented caliche 
layer within 20 inches of the surface. The included soils 
make up less than 25 percent of the map unit. 

This Mereta soil is mainly used as cropland or 
rangeland. 

Wheat, oats, and forage sorghum are the main crops 
on this soil. Cool-season crops do better than warm- 
season crops on this droughty soil. Some areas of this 
soil are planted to kleingrass and King Ranch bluestem. 
Crop residue left on the surface helps control water 
erosion and soil blowing, reduces soil temperature and 
evaporation, and improves tilth and water intake. 

Growth of native plants is limited because of the very 
low available water capacity and the shallow rooting 
depth. Most rangeland is in buffalograss, curlymesquite, 
sideoats grama, Texas wintergrass, silver bluestem, 
threeawn, mesquite, pricklyash, and pricklypear. Live oak 
trees are on sites in the southern part of the county. 

The shallow depth to а cemented pan of hard caliche 
and the high shrink-swell potential are the most limiting 
features for urban uses. Excavating for structures and 
utility lines is difficult. Lawns and gardens must be 
watered frequently. 

Depth to hard caliche affects recreational uses. 

This soil provides a fair habitat for deer and fair 
nesting areas for doves, quail, turkey, and songbirds. 

This Mereta soil is in capability subclass Ills and in the 
Shallow range site. 


MeB—-Mereta clay loam, 1 to 3 percent slopes. This 
Soil is shallow, well drained, and gently sloping. It is 
mainly on outwash plains and ancient stream terraces on 
uplands. This soil is mostly on high weakly convex to 
plane ridges in a gently undulating landscape. The areas 
are elongated to irregular in shape and range from 10 to 
several hundred acres. 

Typically, the surface layer is dark grayish brown clay 
loam about 15 inches thick. The next layer is strongly 
cemented, pinkish white caliche to a depth of about 18 
inches. The underlying material is friable, pink limy earth 
to a depth of about 60 inches. 
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This soil is moderately alkaline and calcareous 
throughout. Surface runoff is medium. Permeability is 
moderately slow, and the available water capacity is very 
low. The root zone is shallow. Water erosion and soil 
blowing are moderate hazards. In places, roots can 
penetrate the hardened caliche through cracks and 
filled-in prairie dog burrows. 

Included with this soil in mapping are small areas of 
Angelo, Cho, Kavett, Nuvalde, Rowena, and Talpa soils. 
Also included are soils similar to the Mereta soil except 
they do not have a layer of strongly cemented caliche 
within 20 inches of the surface. Also included are a few 
areas of soils that have slopes of less than 1 percent. 
The included soils make up less than 20 percent of the 
map unit. 

This Merta soil is mainly used as rangeland, but it can 
be cultivated. Some areas are planted to kleingrass and 
King Ranch bluestem. 

Wheat, oats, and forage sorghum are the principal 
crops on this soil. Sorghum tends to turn yellow in areas 
where the caliche is near the surface. Crop residue left 
on the surface helps control water erosion and soil 
blowing, reduces soil temperature and evaporation, and 
improves tilth and water intake. Implements used in deep 
tillage or terrace construction generally cut into the 
caliche and bring broken fragments to the surface. 

Growth of native plants is limited because of the very 
low available water capacity and the shallow rooting 
depth. Most rangeland is in buffalograss, curlymesquite, 
Sideoats grama, Texas wintergrass, silver bluestem, 
threeawn, mesquite, ephedra, pricklyash, and pricklypear. 
Live oak trees are on sites in the southern part of the 
county. 

The shallow depth to a cemented pan of hard caliche 
and the high shrink-swell potential are the most limiting 
features for urban uses. Excavating for structures and 
utility lines is difficult. Lawns and gardens must be 
watered frequently. The underlying caliche layer is used 
in places as base material for roads. 

Depth to hard caliche affects recreational uses. Slope 
is a limiting factor for some playgrounds. 

This soil provides a fair habitat for deer and fair 
nesting areas for doves, quail, turkey, and songbirds. 

This Mereta soil is in capability subclass lile and in the 
Shallow range site. 


MfB—Miles fine sandy loam, 1 to 3 percent slopes. 
This soil is deep, well drained, and gently sloping. It is on 
high terraces bordering the Colorado River. Slopes are 
smooth or slightly convex. The areas are irregular in 
shape and range from 10 to about 80 acres. 

Typically, the surface layer is brown fine sandy loam 
about 6 inches thick. The subsoil extends to a depth of 
at least 80 inches. It is reddish brown sandy clay loam to 
a depth of 53 inches and reddish yellow sandy clay loam 
to a depth of 61 inches. Below that, it is reddish yellow 
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sandy clay loam that contains concretions and зоћ 
masses of calcium carbonate. 

This soil is neutral in the surface layer and neutral to 
moderately alkaline in the subsoil. Surface runoff is slow 
to moderate. Permeability and the available water 
capacity are moderate. The root zone is deep, and air, 
water, and roots move through the soil easily. Soil 
blowing and water erosion are moderate hazards. 

Included with this soil in mapping are small areas of 
Sagerton soils. Also included are small areas of soils 
similar to Miles soil; one is less than 60 inches thick, 
another has a gravelly sandy clay loam subsoil that is 
coated with calcium carbonate, and another has 
accumulations of lime at less than 28 inches below the 
soil surface. A few concave areas of soils that have a 
dark brown surface layer are included. The included soils 
make up less than 20 percent of the map unit. 

This Miles soil is used as cropland or rangeland. 

Wheat, oats, and forage sorghum are the main crops 
on this soil. Crop residue left on the surface helps 
control soil blowing and water erosion and conserves 
moisture. Crops respond to nitrogen and phosphate 
fertilizers. Terracing and contour farming help control 
water erosion and conserve moisture. 

This soil produces a wide variety of native plants. Most 
rangeland is in sideoats grama, threeawn, hooded 
windmillgrass, buffalograss, hairy grama, sand dropseed, 
silver bluestem, mesquite, and pricklypear. 

This soil can easily be used for most urban and 
recreational uses. 

This soil supports a good habitat for quail, dove, and 
turkey. Inadequate cover is a limiting factor for habitat for 
deer; however, the deer graze oat and wheat fields at 
night. 

This Miles soil is in capability subclass Ille and in the 
Sandy Loam range site. 


NuA —Nuvalde silty clay loam, 0 to 1 percent 
slopes. This soil is deep, well drained, and nearly level. 
It is mainly on high terraces and in valleys on uplands. 
Slopes are smooth or slightly concave. The areas are 
oblong to irregular in shape and range from 10 to 
several hundred acres. 

Typically, the surface layer is dark brown silty clay 
loam about 12 inches thick. The subsoil extends to a 
depth of about 48 inches. It is dark brown silty clay to a 
depth of 22 inches, and below that, it is silty clay loam 
that is brown in the upper part and light brown in the 
lower part. Accumulations of calcium carbonate are in 
the lower part of the subsoil. The substratum to a depth 
of 60 inches is pink silty clay loam. 

This soil is moderately alkaline and calcareous 
throughout. Surface runoff is slow. Permeability is 
moderate, and the available water capacity is high. 
Water erosion is a slight hazard, and soil blowing is a 
moderate hazard. The root zone is deep, and air, water, 
and roots move through the soil easily. 
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Included with this soil in mapping are small areas of 
Frio, Mereta, and Rowena soils. The included areas 
make up to 15 percent of the map unit. 

This Nuvaide soil is mainly used as cropland. In some 
areas, this soil is used as rangeland or pastureland. Low 
rainfall is the main limitation for most uses. 

Wheat, oats, grain sorghum, and cotton are the main 
crops on this soil. Crop residue left on the surface helps 
control water erosion and soil blowing, reduces soil 
temperature and evaporation, and improves soil tilth and 
water intake. Crops respond to nitrogen and phosphate 
fertilizers. Tilling when the moisture content is low 
improves aeration of the soil and prevents the formation 
of large clods. A few areas have been planted to 
kleingrass and coastal bermudagrass. 

Most rangeland is in sideoats grama, buffalograss, 
Silver bluestem, Texas wintergrass, mesquite, and 
pricklypear. Live oak trees are on some sites in the 
southern part of the county. 

Foundations for buildings, roads, and other structures 
can be easily designed and constructed to withstand the 
shrinking and swelling of the soil. Corrosion of 
underground steel pipe is rapid unless the pipe is 
protected. Septic tank absorption fields can be 
constructed to function properly in this soil. Some garden 
and landscaping plants exhibit iron chlorosis because of 
the high time content. Although farm ponds can be easily 
built, seepage is a problem. 

This soil can be used for recreational uses; however, 
vehicle traffic is restricted in unprotected areas because 
the soil is muddy following rains. 

This soil supports a good habitat for quail, dove, and 
turkey. Inadequate cover is a limiting factor for deer; 
however, the deer graze oat and wheat fields at night. 

This Nuvatde soil is in capability subclass Ис and in 
the Clay Loam range site. 


NuB—Nuvalde silty clay loam, 1 to 3 percent slopes. 
This soil is deep, well drained, and gently sloping. It is 
mainly in the shallow valleys and on high terraces on 
uplands. Slopes are smooth or slightly concave. The 
areas are oblong to irregular in shape and range from 10 
to several! hundred acres. 

Typically, the surface is dark brown silty clay loam 
about 11 inches thick. The subsoil extends to a depth of 
33 inches. It is brown silty clay loam that has 
accumulations of calcium carbonate in the lower part. 
The substratum to a depth of 60 inches is pink silty clay 
loam that has accumulations of calcium carbonate. 

This soil is moderately alkaline and calcareous 
throughout. Surface runoff is slow. Permeability is 
moderate, and the available water capacity is high. 
Water erosion and soil blowing are moderate hazards. 

Included with this soil in mapping are small areas of 
Cho, Frio, Karnes, Mereta, and Rowena soils. Also 
included are areas of a soil that is closely similar to the 
Nuvalde soil except it does not have an accumulation of 
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carbonates within 40 inches of the surface. The included 
soils make up to 20 percent of the map unit. 

This Nuvalde soil is mainly used as cropland or 
rangeland. À few areas have been planted to kleingrass 
and improved bermudagrass. 

Wheat and oats are the main crops on this soil, but 
cotton and forage and grain sorghum are also grown. 
Terracing and contour farming help to control water 
erosion (fig. 2). Crop residue left on the surface helps 
control water erosion and soil blowing, conserves soil 
moisture, and improves soil tilth and water intake. 
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Most rangeland is in sideoats grama, buffalograss, 
Silver bluestem, Texas wintergrass, mesquite, and 
pricklypear. Live oak trees are on some sites in the 
Southern part of the county. 

Foundations for buildings, roads, and other structures 
can be easily designed and constructed to withstand the 
shrinking and swelling of the soil. Corrosion of 
underground stee! pipe is rapid unless the pipe is 
protected. Septic tank absorption fields can be 
constructed to function properly in this soil. Some garden 
and landscaping plants exhibit iron chlorosis because of 


Figure 2.—On Nuvalde silty clay loam, 1 to 3 percent slopes, grain sorghum is planted and cultivated on the contour parallel to terraces. 
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the high lime content. Although farm ponds can be easily 
built, seepage is a problem. 

This soil can be used for recreational uses; however, 
vehicle traffic is restricted in unprotected areas because 
the soil is muddy following rains. 

The soil supports a good habitat for quail, dove, and 
turkey. Inadequate cover is a limiting factor for deer; 
however, the deer graze oat and wheat fields at night. 

This Nuvalde soil is in capability subclass Пе and in 
the Clay Loam range site. 


ORE—Oplin-Real complex, hilly. This complex 
consists of soils that are shallow and very shallow, well 
drained, and cobbly and gravelly. These soils are on 
hillsides. Slopes range from 8 to 30 percent. The areas 
are mainly irregular bands that are 100 to 1,000 feet in 
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width and can extend up to several miles in length. The 
soils in this complex formed along the escarpment of the 
northern edge of the Edwards Plateau Land Resource 
Area. 

Oplin soil is in all mapped areas and makes up about 
50 percent of the complex. Real soil is in all mapped 
areas and makes up 40 percent of the complex. The 
Oplin soil is mainly on the upper slopes and summits of 
hills, and the Real soil is mainly on the hillside slopes 
(fig. 3). 

The areas of this map unit are much larger and the 
composition more variable than that of other map units 
in the county. Areas of Oplin and Real soils are too 
small to be mapped separately at the scale used for the 
maps in the back of this publication. Mapping has been 


Figure 3.—A road cut in an area of Oplin-Real complex, hilly, reveals the hard limestone that underlies the Oplin soil. Real вой is in the 
lower part of the road cut. This soll developed in softer limestone and marl. 
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controlled well enough, however, for the anticipated use 
of the area involved. 

Typically, the Oplin soil has a very dark grayish brown 
cobbly clay loam surface layer about 8 inches thick. lt is 
about 65 percent gravels, channers, and cobbles of 
limestone. The underlying material is coarsely fractured, 
indurated and platy, limestone bedrock. 

Typically, the Real soil has a very dark grayish brown 
surface layer about 12 inches thick. It is gravelly clay 
loam in the upper 4 inches and very gravelly clay loam 
below that. The underlying material is weakly cemented 
limestone that has dark grayish brown loam in the cracks 
and seams. 

These soils are moderately alkaline and calcareous 
throughout. Surface runoff is rapid. Permeability is 
moderate, and the available water capacity is very low. 
The root zone is very shallow to shallow. Water erosion 
is a severe hazard. 

Included with these soils in mapping are areas of Cho 
and Tarrant soils and rock outcrop. Also included are 
areas of Oplin and Tarrant soils that have stones and 
boulders on the surface. The included soils and rock 
outcrop make up about 10 percent of the map unit. 

The soils of this complex are mainly used as 
rangeland or wildlife habitat. They are not suitable for 
use as cropland. 

Growth of native range plants is low on these soils 
because of the shallow rooting depth and low available 
water capacity. Most rangeland is in threeawn, sideoats 
grama, slim tridens, silver bluestem, bushsunflower, 
agarito, pricklypear, live oak, and Texas oak. Cattle 
seldom graze the steeper slopes, but goats and sheep 
adapt well to the site. 

Depth to bedrock, limestone cobbles, steep slopes, 
and very low available water capacity are the most 
limiting features for urban and recreational uses. 

These soils provide fair habitat for deer and fair 
nesting areas for turkeys, quail, dove, and songbirds. 
The rough terrain attracts furbearing animals. The wide 
variety of vegetation is beneficial to wildlife. Maintaining 
a plant cover at all times is very important for wildlife and 
also helps to control erosion. 

This complex is in capability subclass Vlls. The Oplin 
soil is in the Steep Rocky range site, and the Real soil is 
in the Steep Adobe range site. 


Rc—Rioconcho clay loam, occasionally flooded. 
This soil is deep, moderately well drained, and nearly 
level. It is on flood plains in slightly depressional areas 
along major streams. Most areas of this soil are subject 
to flooding about once in each 3 to 10 years. Slopes are 
smooth and range from 0 to 1 percent. The areas аге 
mostly long and narrow. 

Typically, the surface layer is about 50 inches thick. It 
is dark grayish brown silty clay loam in the upper 5 
inches. Below that, it is clay that is very dark grayish 
brown in the upper part and dark grayish brown in the 
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lower part. The subsoil is brown clay loam to a depth of 
at least 60 inches. 

This soil is moderately alkaline and calcareous 
throughout. Surface runoff is slow. Permeability is slow, 
and the available water capacity is high. Water erosion is 
a slight hazard, and soil blowing is a moderate hazard. 

included with this soil in mapping are areas of Frio, 
Gageby, and Rowena soils. The included soils make up 
about 20 percent of the map unit. 

This Rioconcho soil is mostly used as cropland. In a 
few areas, it is used as rangeland or pastureland. 
Cotton, grain sorghum, and small grains are the main 
cultivated crops. 

This soil is suited to wheat, oats, forage sorghum, 
cotton, and grain sorghum. Crop residue left on the 
surface helps to conserve moisture, control soil blowing, 
and maintain tilth and productivity. 

Most rangeland is in curlymesquite, buffelograss, hairy 
dropseed, Texas wintergrass, white tridens, Texas 
grama, tobosagrass, and mesquite and hackberry. 

This soil produces good habitat for deer and good 
nesting for dove, quail, turkey, and songbirds. The 
nearby trees, shrubs, and water attract furbearing 
animals. 

This soil has severe limitations for most urban uses 
because of flooding, slow permeability, and the clayey 
texture. Flooding is also a hazard for most recreational 
uses, such as campsites and playgrounds. 

This Rioconcho soil is in capability subclass Им and in 
the Loamy Bottomland range site. 


RoA—Rowena clay loam, 0 to 1 percent slopes. 
This soil is deep, well drained, and nearly level. It is on 
outwash plains and in valleys on uplands. Slopes are 
smooth, and the surface is slightly concave to plane. 
The areas are oblong to irregular in shape and range 
from 10 to several hundred acres. 

Typically, the surface layer is dark grayish brown clay 
loam about 6 inches thick. The subsoil extends to a 
depth of about 41 inches. It is dark brown clay to a 
depth of 29 inches. Below that, it is brown clay loam that 
has a few soft masses and concretions and many 
threads of calcium carbonate. The substratum is reddish 
yellow clay loam that has soft bodies of calcium 
carbonate. 

This soil is calcareous and moderately alkaline 
throughout. Surface runoff is slow. Permeability is 
moderately slow, and the available water capacity is 
high. Water erosion is a slight hazard, and soil blowing is 
a moderate hazard. 

Included with this soil in mapping are small areas of 
Angelo, Frio, Mereta, Nuvalde, Valera, and Tobosa soils. 
The included soils make up to 20 percent of the map 
unit. 

This Rowena soil is mainly used as cropland. In a few 
areas, this soil is used as rangeland or pastureland. Low 
rainfall is the main limitation for most uses. 
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Wheat, oats, forage and grain sorghum, and cotton are 
the main crops on this soil. Crop residue left on the 
surface helps control water erosion and soil blowing, 
reduces soil temperature and evaporation, and improves 
soil tilth and water intake. Contour farming, terraces, and 
grassed waterways also help control erosion and 
conserve water. Tilling when the moisture content is low 
improves aeration of the soil and prevents the formation 
of large clods. A few areas have been planted to 
kleingrass and coastal bermudagrass. 

Most rangeland is in sideoats grama, buffalograss, 
silver bluestem, Texas wintergrass, mesquite, and 
pricklypear. Live oak trees are on some sites in the 
southern part of the county. 

Foundations for buildings, roads, and other structures 
can be designed and constructed to withstand the 
shrinking and swelling of the soil. Corrosion of 
underground stee! pipe is rapid unless the pipe is 
protected. Septic tank absorption fields must be 
increased in size or modified in design in order to 
function properly in this soil. Although farm ponds can be 
easily built, seepage is a problem. 

This soil can be used for recreational uses; however, 
vehicle traffic is restricted in unprotected areas because 
the soil is muddy following rains. 

This soil supports a good habitat for quail, dove, and 
turkey. Inadequate cover is a limiting factor for habitat for 
deer; however, the deer graze oat and wheat fields at 
night. 

This Rowena soil is in capability subclass Ис and in 
the Clay Loam range site. 


RoB—Rowena clay loam, 1 to 3 percent slopes. 
This soil is deep, well drained, and gently sloping. It is 
mainly on outwash plains on uplands and old stream 
terraces in valleys. Slopes are smooth to slightly 
concave. The areas are oblong to irregular in shape and 
range from 10 to several hundred acres. 

Typically, the surface layer is dark grayish brown clay 
loam about 6 inches thick. The subsoil extends to a 
depth of 36 inches. It is dark brown clay between depths 
of 6 and 31 inches and reddish yellow silty clay loam 
between depths of 31 and 36 inches. Common soft 
masses of calcium carbonate are in the lower part of the 
subsoil. The underlying material to a depth of 60 inches 
is reddish yellow clay loam that contains many soft 
masses of calcium carbonate. 

This soil is calcareous and moderately alkaline 
throughout. Surface runoff is medium. Permeability is 
moderately slow, and the available water capacity is 
high. Water erosion and soil blowing are moderate 
hazards. 

Included with this soil in mapping are areas of Angelo, 
Mereta, Nuvalde, Tobosa, and Valera soils. Also included 
are areas of Rowena soils that have slopes of 0 to 1 
percent. The included soils make up to 20 percent of the 
map unit. 
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This Rowena soil is mainly used as cropland or 
rangeland. A few areas have been planted to kleingrass, 
King Ranch bluestem, and coastal bermudagrass. 

Wheat, oats, cotton (fig. 4), and forage and grain 
sorghum are the main crops on this soil. Terracing and 
contour farming help control water erosion and conserve 
moisture. Crop residue left on the surface improves soil 
tilth and water intake, reduces soil temperature and 
evaporation, and helps control water erosion and soil 
blowing. 

Most rangeland is in sideoats grama, buffalograss, 
silver bluestem, Texas wintergrass, mesquite, and 
pricklypear. Live oak trees are on some sites in the 
southern part of the county. 

Foundations for buildings, roads, and other structures 
can be designed and constructed to withstand the 
shrinking and swelling of the soil. Corrosion of 
underground steel pipe is rapid unless the pipe is 
protected. Septic tank absorption fields must be 
increased in size or modified in design in order to 
function properly in this soil. Although farm ponds can be 
easily built, seepage is a problem. 

This soil can be used for recreational uses; however, 
foot and vehicle traffic is restricted in unprotected areas 
because this soil is muddy following rains. 

This soil supports a good habitat for quail, dove, and 
turkey. Inadequate cover is a limiting factor for habitat for 
deer; however, the deer graze wheat and oat fields at 
night. 

This Rowena soil is in capability subclass Ле and in 
the Clay Loam range site. 


SaB--Sagerton clay loam, 1 to 3 percent slopes. 
This 501 is deep, well drained, and gently sloping. It is on 
high terraces along the Colorado River. Slopes are 
smooth or slightly concave. The areas are oblong to 
irregular in shape and range from 5 to about 100 acres. 

Typically, the surface layer is dark brown clay loam 
about 7 inches thick. The subsoil extends to a depth of 
at least 65 inches. It is dark reddish gray clay to a depth 
of 16 inches and reddish brown clay to a depth of 47 
inches. Below that, it is yellowish red clay loam. 

This soil is mildly alkaline in the upper part and 
moderately alkaline in the lower part. Surface runoff is 
medium. Permeability is moderately slow, and the 
available water capacity is high. Water erosion is a 
moderate hazard, and soil blowing is a slight hazard. 

Included with this soil in mapping are small areas of 
Miles, Nuvalde, Rowena, and Yahola soils. Also included 
are areas of Sagerton soils that are nearly level and а 
few areas of Sagerton loam. The included soils make up 
to 20 percent of the map unit. About 30 percent of this 
map unit is soils that are closely similar to the Sagerton 
Soil, but are less than 50 inches deep, have a significant 
clay decrease, or have brownish colors at a depth of 60 
inches. 
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Figure 4.—Cotton on Rowena clay loam, 1 to 3 percent slopes, is planted on the contour parallel to terraces to help control erosion and 
conserve moisture. 


This Sagerton soil is mainly used as cropland. In some 


areas, it is used as rangeland. 

Wheat, oats, and forage sorghum are the main crops. 
Terracing and contour farming help to control water 
erosion and conserve moisture. Crop residue left on the 
surface helps maintain thilth and control erosion. 

Foundations for buildings, roads, and other structures 
can be designed and constructed to withstand the 
moderate shrinking and swelling of the soil. Corrosion of 
underground steel pipe is rapid unless the pipe is 
protected. Septic tank absorption fields must be 
increased in size or modified in design in order to 
function properly in this soil. 


This soil can be used for recreational uses; however, 
foot and vehicle traffic is restricted in unprotected areas 
because the soil is muddy following rains. 

The soil supports a good habitat for quail, dove, and 
turkey. Inadequate cover is a limiting factor for deer; 
however, the deer graze wheat and oat fields at night. 

This Sagerton soil is in capability subclass lle and in 
the Clay Loam range site. 


SpB—Speck cobbly clay loam, undulating. This soil 
is shallow, we!l drained, and gently sloping. It is mainly 
along slightly convex limestone ridges on uplands. 
Slopes are smooth and average about 2 percent but 
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range from 1 to 5 percent. The areas are irregular in 
shape and range from 10 to 200 acres. 

Typically, the surface layer is dark brown cobbly clay 
loam about 4 inches thick. The subsoil is reddish brown 
clay that extends to a depth of 14 inches. The underlying 
material is strongly cemented, fractured limestone. 

This soil is neutral in the surface layer and mildly 
alkaline in the subsoil. Surface runoff is medium. 
Permeability is slow, and the available water capacity is 
very low. The root zone is shallow. 

Included with this soil in mapping are small areas of 
Cho, Kavett, Lueders, and Talpa soils and small areas of 
soils similar to the Speck soil except they are deeper 
than 20 inches over limestone. These included soils 
make up less than 20 percent of the map unit. Also 
included are some soils that are not stony or that are 
gravelly and are underlain by conglomerate limestone 
and caliche. Small areas of Speck soils that are nearly 
level make up as much as 15 percent of a few mapped 
areas. 

This Speck soil is mainly used as rangeland. Growth of 
native plants is limited because of the very low available 
water capacity and the shallow rooting depth. Most 
rangeland is in Texas wintergrass, buffalograss, sideoats 
grama, silver bluestem, ragweed, mesquite, tasajillo, and 
pricklypear. 

Shallow depth to bedrock and coarse fragments are 
the most limiting features for urban and recreational 
uses. Excavations for structures and utility lines are 
difficult. 

This soil provides a fair habitat for deer, turkey, and 
small nongame animals. Nesting areas for quail and 
dove are plentiful. 

This Speck soil is in capability subclass Vis and in the 
Redland range site. 


TAC—Talpa-Lueders-Cho complex, undulating. This 
complex is made up of soils that are weil drained, 
nongravelly, gravelly, and very cobbly. These soils are 
mainly on plateaus and ridges on uplands. They formed 
from limestone of Permian age. Slopes are dominantly 1 
to 8 percent. The areas are irregular in shape and range 
from 20 to several hundred acres. 

This complex is about 30 percent Talpa soil and 
similar soils, about 30 percent Lueders soil and similar 
soils, about 15 percent Cho soil and similar soils, and 
about 25 percent other soils. Areas of this map unit are 
large, and the composition is variable over short 
distances. The detail, however, is adequate for the 
foreseeable uses of these soils. 

The Talpa soil is mainly on the gently sloping 
ridgetops and side slopes. Typically, the surface layer is 
8 inches thick. It is dark grayish brown loam in the upper 
4 inches and dark brown gravelly loam below that. The 
surface layer rests abruptly on a thick layer of fractured 
limestone bedrock that is coated with calcium carbonate. 
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The Lueders soil is on moderately sloping side slopes 
and outcropping knolls. Typically, the surface layer is 
about 10 inches thick. It is dark grayish brown very 
cobbly loam that grades to extremely cobbly clay loam. 
The surface layer rests abruptly on a thick layer of 
fractured limestone. 

The Cho soil is on gently sloping side slopes and 
ridgetops. Typically, the surface layer is dark grayish 
brown gravelly loam about 7 inches thick. The next layer 
extends to a depth of 15 inches. It is hard caliche. The 
underlying material to a depth of 47 inches is white and 
pink loamy earth. It rests abruptly on a thick layer of very 
coarsely fractured limestone. 

The soils in this complex are calcareous and 
moderately alkaline throughout. Runoff is rapid. 
Permeability is moderate, and the available water 
capacity is very low. 

Included with this complex in mapping are areas of 
Kavett, Mereta, Nuvalde, and Throck soils and areas of 
rock outcrop. The Kavett and Mereta soils are shallow, 
and the Nuvalde and Throck soils are deep. Also 
included are areas of a soil similar to the Lueders soil 
except it is clayey and less cobbly. Small areas of the 
Lueders soil that is strongly sloping are also included. 
The included soils make up about 20 percent of the map 
unit. 

The soils of this complex are generally not suited to 
cultivated crops or pastures because they are too cobbly 
or too shallow. A few acres of these soils are arable, but 
the areas are so small and irregular in shape that 
cultivation is impractical. These soils are best suited to 
use as rangeland and this is the major use (fig. 5). 

Most rangeland is in threeawn, Texas wintergrass, 
silver bluestom, buffalograss, curlymesquite, dropseed, 
pricklypear, perennial croton, agarito, pricklyash, 
ephedra, and mesquite. 

These soils provide habitat for deer and good nesting 
areas for doves, quail, turkey, and songbirds. 

These soils have severe limitations for most urban and 
recreational uses. Depth to limestone bedrock and 
coarse fragments on the surface are the most limiting 
features. 

The soils in this complex are in capability subclass VIIs 
and in the Very Shallow range site. 


TKC—Tarrant-Oplin-Kavett association, undulating. 
These soils are well drained and are mainly on low, 
rounded hills and convex ridges on cobbly uplands. 
Stopes range from 1 to 8 percent but average about 5 
percent. The areas are irregular in shape and range from 
20 to several thousand acres. 

This association is about 33 percent Tarrant soil, 
about 30 percent Oplin soil, about 17 percent Kavett soil 
and soils that have a petrocalcic horizon underlain by 
limestone, and about 20 percent other soils and rock 
outcrop. The areas of this map unit are large, and the 
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Figure 5.—The soils іп the Talpa-Lueders-Cho complex, undulating, are used mainly as rangeland and are in the Very Shallow range site. 


composition is variable. The detail, however, is adequate 
for the foreseeable uses of the soils. 

The Tarrant soil is mainly on small knolls and in 
Steeper sloping areas where limestone has outcropped 
and fractured, allowing live oak trees to become 
established. Typicaily, the surface layer is about 13 
inches thick. It is dark gray cobbly clay in the upper 10 
inches and dark brown extremely flaggy clay below that. 
The surface layer rests abruptly on a thick layer of 
coarsely fractured limestone. 

Tarrant soil is calcareous and moderately alkaline 
throughout. Surface runoff is medium to rapid. 
Permeability is moderately slow, and the available water 
capacity is very low. 

The Oplin soil is on ridgetops and in open, less sloping 
areas between limestone outcrops. Typically, the surface 
layer is dark grayish brown and is about 14 inches thick. 
It is cobbly clay loam in the upper 7 inches and very 
flaggy clay loam below that. The surface layer rests 
abruptly on a thick layer of coarsely fractured limestone. 


Oplin soil is calcareous and moderately alkaline 
throughout. Surface runoff is medium to rapid. 
Permeability is moderate, and the available water 
capacity is very low. 

The Kavett soil is mainly in slight depressions and 
along drainageways. Typically, the surface layer is dark 
grayish brown clay about 11 inches thick. A few 
scattered stones and cobbles are on the surface. The 
subsoil is strongly cemented, pinkish white caliche to a 
depth of about 17 inches. It is underiain by a thick layer 
of fractured, strongly cemented limestone. 

Kavett soil is calcareous and moderately alkaline 
throughout. Surface runoff is slow to medium. 
Permeability is moderately slow, and the available water 
capacity is very low. 

included with these soils in mapping are areas of Cho 
and Mereta soils. These soils are in bands along side 
slopes between limestone outcrops and on concave 
ridgetops. Mesquite, agarita, and short grasses typify 
these areas. Also included are some areas of Tarrant 
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and Oplin soils that have stones and boulders on the 
surface. Small areas of rock outcrop are at the outer 
edges of ridges and along steeper side slopes. 

The Tarrant, Oplin, and Kavett soils are too shallow 
and cobbly to be cultivated. They are best suited to use 
as rangeland. 

Potential for growing native plants is low. Low 
available water capacity and restricted rooting depth limit 
forage production. The climax plant community consists 
of a mixture of tall and mid grasses, forbs, and live oak 
trees (fig. 6). Proper management includes acceptable 
stocking rates, controlled grazing, and brush control. 

These soils provide good habitat for deer and good 
nesting areas for dove, quail, turkey, and songbirds. 
Furbearing animals are also attracted to areas of these 
soils. 

These soils have severe limitations for most urban and 
recreational uses because of the depth to limestone 
bedrock, the cobbly surface layer, and the corrosivity to 
uncoated steel. 


"> 


Soil Survey 


Tarrant and Oplin soils аге in capability subclass VIIs 
and in the Low Stony Hills range site. Kavett soil is in 
capability subclass IVe and in the Shallow range site. 


ToA—Tobosa clay, 0 to 1 percent slopes. This soil 
is deep, well drained, and nearly level. It is in broad, flat 
drainageways on uplands. Slopes are smooth or slightly 
concave. The areas are broad to irregular in shape and 
range from 10 to more than 500 acres. Undisturbed 
rangeland areas have gilgai microrelief that consists of 
knolls and depressions that are repeated in cycles of 12 
to 24 feet. Evidence of gilgai is destroyed after a few 
years of cultivation. 

Typically, the surface layer is dark grayish brown clay 
30 inches thick. The subsoil, to a depth of 56 inches, is 
grayish brown clay. Slickensides are common in the 
subsoil. The substratum to a depth of 65 inches is pale 
brown clay. 

This soil is moderately alkaline and calcareous 
throughout. Surface runoff is slow. When this soil is dry, 
it has wide surface cracks that extend deep into the 


Figure 6.—Rangeland in the Tarrant-Oplin-Kavett association, undulating, provides cover and a wide variety of browse plants for wildlife. 
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Figure 7.—Cracks that are often several feet deep form in Tobosa clay, 0 to 1 percent slopes, when the soil is dry. 


subsoil (fig. 7). Water enters the dry, cracked soil rapidly: 
but it enters the wet soil very slowly because the soil 
swells and the cracks are closed. Permeability then 
becomes very slow. The available water capacity is high. 
Soil blowing is a moderate hazard, and water erosion is 
a slight hazard. 

Included with this soil in mapping are small areas of 
Angelo, Lipan, Rowena, and Valera soils. Also included 
are areas of soils similar to the Tobosa soil except they 
do not have slickensides in the subsoil. The included 
soils make up to 20 percent of the map unit. 

This Tobosa soil is used as cropland or rangeland. A 
few areas have been planted to kleingrass. 

Wheat, oats, cotton, and grain sorghum are the main 
crops on this soil. Crop residue left on the surface helps 


control water erosion and soil blowing, conserves soil 
moisture, and improves soil tilth and water intake. 

Most rangeland is in buffalograss, curlymesquite, vine- 
mesquite, Texas wintergrass, silver bluestem, and 
dropseeds. Mesquite trees have increased in most areas 
and are a major management problem. 

Foundations for buildings, roads, and other structures 
must be constructed to withstand the shrinking and 
swelling of the soil. Corrosion of underground steel pipe 
is rapid unless the pipe is protected. Septic tank filter 
fields must be very large because the infiltration rate is 
very slow. Sewage lagoons function well on this soil. 

This soil is suited to most recreational uses; however, 
foot and vehicle traffic is restricted in unprotected areas 
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because the soil is wet, sticky, and muddy following 
rains. 

This soil supports a fair habitat for dove and quail. 
Inadequate cover is a limiting factor for deer; however, 
the deer graze wheat and oat fields at night. 

This Tobosa soil is in capability subclass 115 and in the 
Clay Flat range site. 


ТоВ--Тоһова clay, 1 to 3 percent slopes. This soil 
is deep, well drained, and gently sloping. It is on uplands. 
Slopes are smooth to slightly convex. The areas are 
irregular in shape and range from 10 to 500 acres. In 
undisturbed areas, the surface of this soil has weak 
gilgai microrelief that is made up of microknolls and 
microdepressions. The microknolls are 1 to 10 inches 
higher than the microdepressions. Cycles are repeated 
every 12 to 24 feet. Evidence of Gilgai microrelief is 
destroyed after a few years of cultivation. 

Typically, the surface layer is 25 inches thick. It is dark 
grayish brown clay in the upper 9 inches and grayish 
brown clay below that. The subsoil, to a depth of 50 
inches, is grayish brown clay that has soft masses of 
calcium carbonate. The underlying material to a depth of 
60 inches is light gray clay that has soft masses of 
calcium carbonate. 

This soil is moderately alkaline and calcareous 
throughout. Surface runoff is medium. When this soil is 
dry, it has wide surface cracks. Water enters the dry, 
cracked soil rapidly; but it enters the wet soil very slowly 
because the soil swells and the cracks are closed. 
Permeability then becomes very slow. The available 
: water capacity is high. Water erosion and soil blowing 
are moderate hazards. 

Included with this soil in mapping are small areas of 
Angelo, Lipan, Rowena, and Valera soils. Also included 
are a few small areas of a soil that is similar to the 
Tobosa soil except it has limestone bedrock at a depth 
of about 40 inches. The included soils make up to 20 
percent of the map unit. 

This Tobosa soil is used as cropland or rangeland. A 
few areas have been planted to kleingrass and King 
Ranch bluestem. 

Wheat, oats, grain and forage sorghum, and cotton are 
the main crops on this soil. Crop residue left on the 
surface helps control water erosion and soil blowing, 
conserves soil moisture, and improves soil tilth. 
Terracing and contour farming help contro! water erosion 
and conserve moisture. Grassed waterways provide 
good outlets for terrace systems where excess water is 
а concern. 

Most rangeland is in buffalograss, curlymesquite, vine- 
mesquite, Texas wintergrass, silver bluestem, and 
dropseeds. Mesquite trees have increased in most areas 
and are a major management problem. 

Foundations for buildings, roads, and other structures 
must be constructed to withstand the shrinking and 
swelling of the soil. Corrosion of underground steel pipe 
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is rapid unless the pipe is protected. Septic tank filter 
fields must be very large because the infiltration rate is 
very slow. 

This soil is suited to most recreational uses; however, 
foot and vehicle traffic is restricted in unprotected areas 
because the soil is wet, sticky, and muddy following 
rains. Slope is a limiting factor for some playgrounds. 

This soil supports a fair habitat for dove and quail. 
Inadequate cover is a limiting factor for deer; however, 
the deer graze wheat and oat fields at night. 

This Tobosa soil is in capability subclass Ille and in 
the Clay Flat range site. 


VaB—Valera silty clay, 1 to 3 percent slopes. This 
Soil is moderately deep, well drained, and gently sloping. 
It is mainly in shallow valleys on uplands, but some 
areas of this soil are on plateaus or benches. The areas 
are irregular in shape and range from 10 to about 150 
acres. 

Typically, the surface layer is dark grayish brown silty 
clay about 36 inches thick. It contains about 8 percent 
limestone fragments between depths of 18 and 36 
inches. The subsoil is strongly cemented, pink calcium 
carbonate that contains many small fragments of 
limestone. The underlying materíal is fractured limestone. 

This soil has medium surface runoff. Permeability is 
moderately slow, and the available water capacity is 
moderate. Soil blowing and water erosion are moderate 
hazards. 

Included with this soil in mapping are areas of Kavett, 
Mereta, Rowena, and Tobosa soils. Also included are a 
few areas of soils that have slopes of less than 1 
percent. The included soils make up to 20 percent of the 
map unit. 

This Valera soil is used as cropland or rangeland. A 
few areas have been planted to kleingrass or King 
Ranch bluestem. 

Wheat, oats, grain sorghum and forage sorghum are 
the main crops on this soil (fig. 8). Terracing and contour 
farming help control water erosion and conserve 
moisture. Cutting into strongly cemented caliche is a 
hazard if cuts or excavations exceed a depth of 20 
inches. Crop residue left on the surface helps to 
conserve soil moisture, controls water erosion and soil 
blowing, and maintains soil tilth. 

Most rangeland is in buffalograss, Texas wintergrass, 
vine-mesquite, threeawn, and mesquite. Live oak trees 
are on sites in the southern part of the county. 

Foundations for buildings, roads, and other structures 
must be constructed to withstand the shrinking and 
swelling of the soil. Corrosion of underground steel pipe 
is rapid unless the pipe is protected. Septic tank 
absorption fields must be increased in size or modified in 
design in order to properly function in this soil. 
Limestone bedrock is a problem when excavating deeper 
than 40 inches. 
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Figure 8.—Winter wheat is one of the main crops grown on Valera silty clay, 1 to 3 percent slopes. 


This soil is suited to most recreational uses; however, 
foot and vehicle traffic is restricted in unprotected areas 
because the soil is wet, sticky, and muddy following 
rains. Slope is a limiting factor for some playgrounds. 

This soil supports a good habitat for dove, quail, and 
rabbits. Inadequate cover is a limiting factor for deer; 
however, the deer graze oat and wheat fields at night. 

This Valera soil is in capability subclass lle and in the 
Clay Loam range site. 


Ya—Yahola fine sandy loam, rarely flooded. This 
soil is deep, well drained, and nearly level to gently 
sloping. It is on flood plains of the Colorado River. 
Slopes are smooth to weakly convex and range from 0 
to 2 percent. The areas are oblong to elongated and 
range from 10 to a few hundred acres. This soil ranges 
from 30 to 40 feet above the normal stream flow. 

Typically, the surface layer is brown fine sandy loam 
about 9 inches thick. The underlying material to a depth 
of 36 inches is light reddish brown fine sandy loam. To a 


depth of 60 inches it is light reddish brown loam. 
Stratifications of various textures occur throughout. 

This soil is calcareous and moderately alkaline 
throughout. Surface runoff is slow. Permeability is 
moderately rapid, and the available water capacity is 
moderate. In the past, flooding has been rare, averaging 
about once every 15 to 25 years. This soil has not 
flooded, however, since large flood-control reservoirs 
were installed. Soil blowing and water erosion are 
moderate hazards. 

Included with this soil in mapping are small areas of 
Gageby soils. Also included are small areas of a soil 
similar to the Yahola soil except it is silty clay loam or is 
stratified with clay loam throughout. The included soils 
make up less than 15 percent of the map unit. 

This Yahola soil is mainly used as cropland. In a few 
areas, it is used as rangeland or improved pasture. 

Oats, wheat, and forage sorghum are the main crops 
on this soil. A few areas have been planted to 
kleingrass. Crop residue left on the surface helps to 
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control soil blowing and water erosion. Crops respond to 
nitrogen and phosphate fertilizer. 

This soil is not suited to urban uses because of the 
risk of flooding, but it is suited to most recreational uses. 

This soil supports a good habitat for deer, quail, dove, 
turkey, and songbirds. 

This Yahola soil is in capability subclass Пе and in the 
Loamy Bottomland range site. 


YC—Yahola fine sandy loam, channeled. This soil is 
deep, well drained, and nearly level to gently sloping. It 
is on bottom lands along the Colorado River. The 
landscape is a succession of slopes and benches. Тһе 
steps range from nearly vertical banks of old 
streambanks to nearly level benches. The height from 
the bottom of the river channel to the highest levels in 
the map unit averages about 30 feet, but in some places 
the range is from 20 to 40 feet. The bottom lands are 
dissected in places by river channels, gullies, and by 
small drainageways. Most areas range from 200 to 600 
feet in width, 0.25 mile to several miles in length, and 
are 30 to a few hundred acres. The areas form a nearly 
continuous, elongated band along the Colorado River 
and extend for short distances up tributaries. 

Typically, the surface layer is reddish yellow and 
brown fine sandy loam about 6 inches thick. The 
underlying materia! to a depth of 60 inches is reddish 
yellow fine sandy loam that has strata of various 
textures. 

This soil is calcareous and moderately alkaline 
throughout. It is flooded for brief periods at least once 
annually in low areas, but flooding is less frequent on the 
higher benches. Scouring and deposition take place with 


each flood. Surface runoff is slow to medium. 
Permeability is moderately rapid, and the available water 
capacity is moderate. The root zone is deep, and the soil 
is easily penetrated by plant roots. Soil blowing and 
water erosion are moderate hazards. 

Included with this soil in mapping are small areas of 
soils similar to the Yahola soil except they are stratified 
sandy clay loam and silty clay throughout or they have 
stratified sandy underlying material. Also included in the 
river bed are areas of soils that are gravelly throughout. 
The included soils make up as much as 20 percent of 
the map unit. 

Flooding and short steep slopes below benches limit 
this Yahola soil to use as rangeland and wildlife habitat. 
This soil is well suited to native range plants. Native 
plants are mostly mid and tal! grasses that produce high 

amounts of forage during favorable years. Most 
rangeland is in hooded windmillgrass, tumble 
windmillgrass, Canada wildrye, sand dropseed, and 
pecan, elm, and hackberry trees. Erosion in overfall 
gullies is a concern in some places. 

Flooding is a severe hazard for urban development. 
This Yahola soil is poorly suited to most recreational 
uses because of flooding. 

This soil provides good habitat for squirrels, turkeys, 
deer, and quail. The trees, shrubs, and water attract 
furbearing animals. Wildlife is attracted to this site mainly 
because of the mast, seed-producing forbs, winter 
annuals, and cover. Turkeys commonly roost in the large 
trees. Many songbirds frequent the areas for food, cover, 
and nesting. 

This Yahola soil is in capability subclass Vw and in the 
Loamy Bottomland range site. 


Prime Farmland 
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In this section, prime farmland is defined and 
discussed, and the prime farmland soils in Concho 
County are listed. 

Prime farmland is one of several kinds of important 
farmland defined by the U.S. Department of Agriculture. 
It is of major importance in meeting the nation's short- 
and long-range needs for food and fiber. The acreage of 
high-quality farmiand is limited, and the U.S. Department 
of Agriculture recognizes that government at local, state, 
and federal levels, as well as individuals, must 
encourage and facilitate the wise use of our nation's 
prime farmland. 

Prime farmland soils, as defined by the U.S. 
Department of Agriculture, are soils that are best suited 
to producing food, feed, forage, fiber, and oilseed crops. 
Such soils have properties that are favorable for the 
economic production of sustained high yields of crops. 
The soils need only to be treated and managed using 
acceptable farming methods. The moisture supply, of 
course, must be adequate, and the growing season has 
to be sufficiently long. Prime farmland soils produce the 
highest yields with minimal inputs of energy and 
economic resources. Farming these soils results in the 
least damage to the environment. 

Prime farmland soils may presently be in use as 
cropland, pasture, or woodland, or they may be in other 
uses. They either are used for producing food or fiber or 
are available for these uses. Urban or built-up land, 
public land, and water areas cannot be considered prime 
farmland. Urban or built-up land is any contiguous unit of 
land 10 acres or more in size that is used for such 
purposes as housing, industrial, and commercial sites, 
sites for institutions or public buildings, small parks, golf 
courses, cemeteries, railroad yards, airports, sanitary 
landfills, sewage treatment plants, and water control 
structures. Public land is land not available for farming in 
national forests, national parks, military reservations, and 
state parks. 

Prime farmland soils usually get an adequate and 
dependable supply of moisture from precipitation or 


irrigation. The temperature and growing season are 
favorable. The acidity or alkalinity level of the soils is 
acceptable. The soils have few or no rocks and are 
permeable to water and air. They are not excessively 
erodible or saturated with water for long periods and are 
not subject to frequent flooding during the growing 
season. The slope ranges mainly from 0 to 5 percent. 

About 182,368 acres, or nearly 29 percent of the 
acreage in Concho County, meets the requirements for 
prime farmland soils. Areas of these soils are scattered 
throughout the county, but general soil map units 2, 5, 
and 7 have the largest areas of prime farmland soils. 
Map units 4 and 8 have substantial areas, and map units 
1, 3, and 6 have small scattered areas of prime 
farmland. 

Crops grown on these soils are mainly cotton, grain 
sorghum, oats, wheat, and forage sorghum. Some 
pecans are produced on bottom land soils during 
favorable years. 

The following map units, or soils, make up prime 
farmiand in Concho County. Small areas of these soils, 
however, are urban or built-up land. The location of each 
map unit is shown on the detailed soil maps at the back 
of this publication. The extent of each unit is given in 
table 4. The soil qualities that affect use and 
management are described in the section “Detailed Soil 
Map Units." This list does not constitute a 
recommendation for a particular land use. 


AnA Angelo silty clay loam, 0 to 1 percent slopes 

AnB Angelo silty clay loam, 1 to 3 percent slopes 

Fo Frio silty clay loam, occasionally flooded 

Ga Gageby loam, rarely flooded 

NuA Nuvalde silty clay loam, O to 1 percent slopes 
NuB Nuvalde silty clay loam, 1 to 3 percent slopes 
Hc Rioconcho siltly clay loam, occasionally flooded 
RoA Rowena clay loam, 0 to 1 percent slopes 

RoB Rowena clay loam, 1 to 3 percent slopes 

SaB Sagerton clay loam, 1 to 3 percent slopes 

ToA  Tobosa clay, 0 to 1 percent slopes 

ToB  Tobosa clay, 1 to 3 percent slopes 
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Use and Management of the 5015 


This soil survey is an inventory and evaluation of the 
Soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
Soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavior characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various scil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
for predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
rangeland and woodland; as sites for buildings, sanitary 
facilities, highways and other transportation systems, and 
parks and other recreation facilities; and for wildlife 
habitat. It can be used to identify the potentials and 
limitations of each soil for specific land uses and to help 
prevent construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern that is in harmony with nature. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


Crops and Pasture 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil 
Conservation Service is explained; and the estimated 
yields of the main crops and hay and pasture plants are 
listed for each soil. 


Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under “Detailed Soil Map 
Units." Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

According to records of the local office of the Soil 
Conservation Service, about 156,513 acres in Concho 
County was used for crops in 1984. Of this, 65,971 acres 
was used for row crops; 72,448 acres for close-growing 
crops, mainly wheat and oats; and the rest was idle 
cropland or cropland for conservation use. 

Soil erosion is the major problem on nearly all of the 
cropland. Water erosion is a hazard in the larger areas of 
nearly level soils and on the more sloping Angelo, 
Mereta, Nuvalde, Rowena, and Tobosa soils. Runoff can 
damage these soils unless they are protected. Plant 
cover, contour farming, terraces, and grassed waterways 
minimize the risk of water erosion. Soil blowing is a 
hazard especially during periods of drought and during 
windstorms that occur in winter or spring. Cotton can 
provide adequate cover during the growing season, but it 
does not leave enough residue for soi! protection and 
improvement. Rotation crops of cotton with grain 
sorghum and wheat increase residue and minimize soil 
blowing. 

Loss of the surface layer through water erosion or soil 
blowing reduces productivity as the surface layer is lost 
and part of the subsoil is incorporated into the plow 
layer. Loss of the surface layer is especially damaging if 
the soil is shallow or the depth of the root zone is limited 
by a layer, such as the indurated caliche layer in Kavett 
or Mereta soils. 

Water erosion on farmland also results in 
sedimentation of streams. Controlling water erosion 
minimizes the pollution of streams by sediment and 
improves the quality of water for urban and recreation 
uses and for use by wildlife. Erosion control practices 
need to provide protective surface cover, reduce runoff, 
and increase water intake. A cropping system that keeps 
a plant cover on the soil for long periods can hold soil 
erosion losses to amounts that do not reduce yields. 

Management of residue is an effective practice. A 
good iitter of crop residue left on the surface of the soil 
protects against packing rains, reduces crusting, slows 
the rate of runoff, and reduces evaporation of soil 
moisture. It also shades the soil and thus reduces soil 
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temperatures. In addition, the crop residue adds organic 
matter to the soil, improves the tilth of the surface soil, 
and reduces packing by farm machinery. Crop residue 
needs to be protected from grazing and burning. Tillage 
equipment that keeps residue on the surface needs to 
be used. 

Conservation tillage for grain sorghum, which is 
common on an increasing acreage, is effective in 
reducing erosion on sloping land and can be adapted to 
most soils in the county. 

Diversion terraces and field terraces reduce the length 
of slope and slow runoff of water. Terraces are most 
practical on deep and moderately deep soils that have 
smooth slopes. On the nearly level Angelo, Nuvalde, and 
Rowena soils, terracing and contour farming are used to 
conserve moisture. All terraces require suitable outlets to 
dispose of excess water. If natural grassed drainageways 
are not available as outlets, grassed waterways need to 
be constructed before terraces are built. 

Information regarding the design of erosion control 
practices for the soils in Concho County is available in 
local offices of the Soil Conservation Service. 

Soil fertility is medium in most of the soils on uplands. 
Nitrogen and phosphorus are the most deficient 
minerals. Soils on flood plains, such as the Frio, Gageby, 
and Rioconcho soils, are naturally higher in plant 
nutrients than most soils on uplands. 

Soil tilth is important in the germination of seeds and 
in the rate of water intake. Soils that have good tilth are 
granular, porous, and friable. Tilth can be improved by 
adding large amounts of organic matter, such as cotton 
burs or crop residue. 

The Lipan and Tobosa soils are clayey and often 
remain wet until late in spring. If these soils are wet 
when plowed, they tend to be cloddy when they dry. 
Good seedbeds are difficult to prepare in a cloddy soil. 
Fall plowing generally results in good tilth in spring, but 
soil blowing can be a concern if the soil is left bare of 
vegetation. 

The crops commonly grown in Concho County are 
cotton, grain sorghum, wheat, oats, barley, millet, hay, 
and forage sorghums. 

Special crops include mainly vegetables and fruit 
trees. Soils that are deep, have good natural drainage, 
and that warm up early in the spring are especially well 
suited to many vegetables. Production is limited mainly 
by the amount of rainfall or the availability of irrigation 
water. 

The latest information and suggestions for growing 
special crops can be obtained from local offices of the 
Cooperative Extension Service and the Soil Conservation 
Service. 

Water for irrigation is scarce, and the demand for 
water for irrigation is increasing. The energy needed to 
pump water is becoming more expensive; therefore, 
efficient irrigation is essential. Irrigation should be used 
only on the best soils. It should be applied uniformly, 
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without water loss, in amounts and at intervals that 
promote adequate plant growth. Proper irrigation wets 
the entire root zone so that most of the water is below 
the rapid evaporation area. 

Sprinkler irrigation is less efficient in hot, dry areas. On 
some windy summer days, 40 percent of the water 
pumped is lost to evaporation before it soaks into the 
soil. Some sprinkler systems wet only the surface layer 
where evaporation loss is great. Because sprinklers 
require water under pressure, pumping costs are greater 
than for surface irrigation. The advantage of sprinkler 
irrigation is that little land leveling is required. 

Row irrigation or border irrigation, if the system is 
properly designed and used, is generally the most 
efficient in Concho County. However, more labor and 
land leveling may be required than for other irrigation 
methods. 

The best soils for irrigation are nearly level and have a 
deep root zone and high available water capacity. The 
best soils in Concho County are the Angelo, Frio, 
Gageby, Nuvalde, Rioconcho, Tobosa, and Rowena 
soils. 


Yields Per Acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainiy on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green manure crops; and 
harvesting that insures the smallest possible loss. 

For yields of irrigated crops, it is assumed that the 
irrigation system is adapted to the soils and to the crops 
grown, that good quality irrigation water is uniformly 
applied as needed, and that tillage is kept to a minimum. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not listed 
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because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils for 
those crops. 


Land Capability Classification 


Land capability classification shows, in a general way, 
the suitability of soils for use as cropland. Crops that 
require special management are excluded. The soils are 
grouped according to their limitations for field crops, the 
risk of damage if they are used for crops, and the way 
they respond to management. The criteria used in 
grouping the soils do not include major, and generally 
expensive, landforming that would change slope, depth, 
or other characteristics of the soils, nor do they include 
possible but unlikely major reclamation projects. 
Capability classification is not a substitute for 
interpretations designed to show suitability and 
limitations of groups of soils for rangeland, for woodland, 
and for engineering purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. These levels 
are defined in the following paragraphs. 

Capability classes, the broadest groups, are 
designated by Roman numerals ! through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have few limitations that restrict their use. 

Class I! soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class ||! soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode, but they have 
other limitations, impractical to remove, that limit their 
use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, s, or 
C, to the class numeral, tor example, Пе. The letter е 
shows that the main limitation is risk of erosion unless a 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
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corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

There are no subclasses in class | because the soils 
of this class have few limitations. The soils in class V are 
Subject to little or no erosion, but they have other 
limitations that restrict their use to pasture, rangeland, 
woodland, wildlife habitat, or recreation. Class V contains 
only the subclasses indicated by w, s, or c. 

The capability classification of each map unit is given 
in the section "Detailed Soil Map Units," and in table 5. 


Rangeland 


John A. Wright, range conservationist, Soil Conservation Service, 
assisted in preparing this section. 


About 473,751 acres, or 75 percent of all land in 
Concho County, is rangeland. Raising livestock is a 
major enterprise in the county. The main source of 
forage for livestock is rangeland. Income from hunting 
leases and other recreational enterprises on rangeland is 
becoming increasingly important. 

Most ranchers are managing for a cow-calf or ewe- 
lamb operation, or both. Some also raise angora goats. 
Stocker steers or heifers make up a significant part of 
some herds. Several ranchers specialize in breeding and 
selling purebred or crossbred cattle. 

On many ranches, forage produced on rangeland is 
supplemented by tame pasture, forage sorghums, crop 
stubble, and small grains. In winter, the native forage is 
generally supplemented with protein concentrate. Creep 
feeding of calves and lambs to increase market weight is 
practiced on a few ranches. 

The desirable native vegetation in many parts of the 
survey area has been mostly depleted by continued 
excessive use. Much of the acreage that was once open 
grassland is now covered with mesquite brush, cactus, 
and weeds. The amount of forage presently produced 
may be less than half of that originally produced. 
Productivity of the range can be increased by using 
management practices that are effective for specific 
kinds of soils and range sites. 

Three distinct types of rangeland exist in the county. 
The more extensive type is very shallow and shallow, 
undulating soils that are underlain by limestone. This 
rangeland is mainly in the southern half of the county 
(general soil map unit 1). The soils support short and mid 
grasses and some tall grasses interspersed with a 
variety of forbs, shrubs, and live oak trees. Potential 
productivity is low to medium. 

Throughout the northern half of the county are tracts 
of rangeland that are generally open prairies. This 
rangeland is very shallow and shallow, undulating soils 
that are underlain mainly by caliche and some limestone 
(general soil map units 3, 4, and 6). The soils support 
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mid and tall grasses. Potential production is low to 
medium. 

Scattered throughout the county are valleys and 
plains. This rangeland is shallow to deep soils that 
formed in valley fill and outwash plains material (general 
soil map units 2 and 5). The soils support mainly mid 
grasses. Mesquite has invaded most areas because of 
the lack of brush management. Potential productivity is 
medium to high. 

Deep soils along the Concho and Colorado Rivers are 
highly productive. The soils support mid and tall grasses 
and a variety of trees and shrubs. 

In areas that have similar climate and topography, 
differences in the kind and amount of vegetation 
produced on rangeland are closely related to the kind of 
soil. Effective management is based on the relationship 
of the soils, vegetation, and water. 

Table 6 shows for each soil, the range site and the 
potential annual production of vegetation in favorable, 
normal, and unfavorable years. The characteristic 
vegetation and the average percentage of each species 
is shown in table 7. Only those soils that are used as 
rangeland or are suited to use as rangeland are listed. 
Explanation of the column headings in table 6 follows. 

Arange site is a distinctive kind of rangeland that 
produces a characteristic natural plant community that 
differs from climax plant communities on other range 
sites in kind, amount, or proportion of range plants. The 
relationship between soils and vegetation was 
established during this survey; thus, range sites generally 
can be determined directly from the soil map. Soil 
properties that affect moisture supply and plant nutrients 
have the greatest influence on the productivity of range 
plants. Soil reaction, salt content, and a seasonal high 
water table are also important. 

Potential annual production is the amount of 
vegetation that can be expected to grow annually on 
well managed rangeland that is supporting the climax 
plant community. This includes all vegetation, whether or 
not it is palatable to grazing animals. It includes the 
current year's growth of leaves, twigs, and fruits of 
woody plants, but it does not include the increase in 
stem diameter of trees and shrubs. It is expressed in 
pounds per acre of air-dry vegetation for favorable, 
normal, and unfavorable years. In a favorable year, the 
amount and distribution of precipitation and the 
temperatures make growing conditions substantially 
better than average. In a normal year, growing conditions 
are about average. In an unfavorable year, growing 
conditions are well below average, generally because of 
low available soil moisture. 

Dry weight is the total annual yield per acre of air-dry 
vegetation. Yields are adjusted to a common percent of 
air-dry moisture content. The relationship of green weight 
to air-dry weight varies according to such factors as 
exposure, amount of shade, recent rains, and 
unseasonable dry periods. 
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Characteristic vegetation—the grasses, forbs, and 
shrubs that make up most of the climax plant community 
on each soil—is listed by common name on table 7. The 
expected percentage of the total annual production is 
given for each species making up the characteristic 
vegetation. The amount that can be used as forage 
depends on the kinds of grazing animals and on the 
grazing season. 

Range management requires a knowledge of the kinds 
of soil and of the climax plant community. It also requires 
an evaluation of the present range condition. Range 
condition is determined by comparing the present plant 
community with the potential natural plant community on 
a particular range site. The more closely the existing 
community resembles the potential community, the 
better the range condition. Range condition is an 
ecological rating only. It does not have a specific 
meaning that pertains to the present plant community in 
a given use. 

The objective in range management is to control 
grazing so that the plants growing on a site are about 
the same in kind and amount as the climax plant 
community for that site. Such management generally 
results in the optimum production of vegetation, 
reduction of undesirable brush species, conservation of 
water, and control of erosion. Sometimes, however, а 
range condition somewhat below the potential meets 
grazing needs, provides wildlife habitat, and protects soil 
and water resources. 

Table 7 lists the percent of plants in the characteristic 
vegetation of each range site that occurs in Concho 
County. Composition is expressed as a percentage of 
total production on the air-dry basis. In each column, 
percentages followed by the same letter are grouped 
together to equal the indicated percentage. Example: If 
three plants each are identified with a 10a percentage, 
the three plants together equal 10 percent of the total 
composition in the climax state. 

In Concho County, 11 range sites have been identified. 
They are the Clay Flat, Clay Loam, Loamy Bottomland, 
Low Stony Hills, Redland, Rocky Hills, Sandy Loam, 
Shallow, Steep Adobe, Steep Rocky, and Very Shallow 
range sites. 


Clay Flat range site. The Lipan and Tobosa soils 
(map units LpA, ToA, ToB) are in this range site. 

Sideoats grama, vine-mesquite, white tridens, and 
Engelmann-daisy are grazed out by domestic livestock. 
These plants are replaced by Texas wintergrass, 
buffalograss, purple threeawns, and curlymesquite. If 
heavy grazing continues for many years, lotebush, 
mesquite, tasajillo, and pricklypear invade with an 
understory of such plants as Texas grama, red grama, 
and hairy tridens. 


Clay Loam range site. The Angelo, Karnes, Nuvalde, 
Rowena, Sagerton, and Valera soils (map units AnA, 
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Апв, KaB, NuA, NuB, Род, Ров, SaB, мав) are in this 
range site. 

Sideoats grama, Texas cupgrass, Canada wildrye, 
cane bluestem, vine-mesquite, white tridens, and 
Engelmann-daisy are grazed out by domestic livestock. 
These plants are replaced by buffalograss, Texas 
wintergrass, and silver bluestem. if heavy grazing 
continues for many years, mesquite, lotebush, tasajillo, 
and pricklypear invade and form a dense stand with an 
understory of such plants as red grama, Texas grama, 
hairy tridens, threeawns, western ragweed, and 
broomweed. 


Loamy Bottomland range site. The Dev, Frio, 
Gageby, Rioconcho, and Yahola soils (map units DV, Fo, 
Fr, Ga, Rc, Ya, YC) are in this range site. 

Big biuestem, little bluestem, switchgrass, Canada 
wildrye, Engelmann-daisy, bushsunflower, and 
sensitivebrier are grazed out by domestic livestock. 
These plants are replaced by sideoats grama, vine- 
mesquite, silver bluestem, meadow dropseed, and Texas 
wintergrass. И heavy grazing continues for many years, 
mesquite, agarito, lotebush, tasajillo, and pricklypear 
invade and form a dense stand with an understory of 
such plants as buffalograss, curlymesquite, red grama, 
hairy tridens, threeawns, silver bluestem, rescuegrass, 
western ragweed, and broomweed. 


Low Stony Hills range site. The Oplin and Tarrant 
soils (map units KXB, TKC) are in this range site. 

Little bluestem, sideoats grama, indiangrass, Canada 
wildrye, green sprangletop, Engelmann-daisy, and 
bushsunflower are grazed out by domestic livestock. 
These plants are replaced by silver bluestem, plains 
lovegrass, Halls panicum, Texas wintergrass, and orange 
zexmenia. If heavy grazing continues for many years, 
ash juniper, pricklyash, agarito, catclaw, and shinoak 
invade with an understory of such plants as Texas 
grama, curlymesquite, red grama, hairy tridens, tasajillo, 
and pricklypear. 


Redland range site. The Speck soils (map unit SpB) 
are in this range site. 

Big bluestem, little bluestem, sideoats grama, and 
Engelmann-daisy are grazed out by domestic livestock. 
These plants are replaced by Texas wintergrass, 
buffalograss, curlymesquite, and Halls panicum. If heavy 
grazing continues for many years, mesquite, catclaw, 
pricklyash, and lotebush invade with an understory of 
such plants as Texas grama, red grama, threeawns, 
pricklypear, and tasajillo. 


Rocky Hills range site. The Throck soils (map unit 
LTE) are in this range site. 

Big bluestem, little bluestem, and Texas cupgrass are 
grazed out by domestic livestock. These plants are 
replaced by sideoats grama, silver bluestem, Texas 
wintergrass, curlymesquite, slim tridens, and hairy 
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dropseed. If heavy grazing continues for many years, 
mesquite, elbowbush, lotebush, catclaw acacic, tasajillo, 
and pricklypear invade with an understory of such plants 
as hairy tridens, threeawns, Texas grama, and 
queensdelight. 


Sandy Loam range site. The Miles soils (map unit 
MfB) are in this range site. 

Little bluestem, sand lovegrass, indiangrass, and 
Engelmann-daisy are grazed out by domestic livestock. 
These plants are replaced by buffalograss, sideoats 
grama, Texas wintergrass, and hooded windmillgrass. If 
heavy grazing continues for many years, mesquite, 
whitebrush, lotebush, catclaw acacia, and tasajillo invade 
and form a dense stand with an understory of sand 
dropseed, hooded windmillgrass, sand paspalum, gummy 
lovegrass, and threeawns. 


Shallow range site. The Kavett and Mereta soils 
(map units ЕКВ, КВ, КХВ, Мед, МеВ, ТКС) are in this 
range site. 

Sideoats grama, cane bluestem, little bluestem, and 
bushsunflower are grazed out by domestic livestock. 
These plants are replaced by buffalograss, 
curlymesquite, sand dropseed, slim tridens, orange 
zexmenia, and agarito. If heavy grazing continues for 
many years, mesquite, catclaw acacia, lotebush, yucca, 
and pricklyash invade with an understory of such plants 
as hairy tridens, red grama, threeawns, and tasajillo. 


Steep Adobe range site. The Real soils (map unit 
ORE) are in this range site. 

Indiangrass, sideoats grama, and little bluestem are 
grazed out by domestic livestock. These plants are 
replaced by silver bluestem, hairy dropseed, slim tridens, 
and live oak. If heavy grazing continues for many years, 
ash juniper invades and forms a dense stand with an 
understory of Texas grama, red grama, hairy tridens, 
threeawns, and queensdelight. 


Steep Rocky range site. The Oplin soils (map unit 
ORE) are in this range site. 

Green sprangletop, sideoats grama, and little bluestem 
are grazed out by domestic livestock. These plants are 
replaced by tall dropseed, Texas wintergrass, rough 
tridens, and elbowbush. If heavy grazing continues for 
many years, ash juniper, pricklyash, Texas persimmon, 
mesquite, Mexican buckeye, and lotebush invade and 
form a dense stand with a sparse understory of such 
plants as cedar, sedge, hairy tridens, and threeawns. 


Very Shallow range site. The Cho, Eola, Lueders, 
and Talpa soils (map units ChB, СОС, EKB, KXB, LTE, 
ТАС) are in this range site. 

Little bluestem, cane bluestem, and sideoats grama 
are grazed out by domestic livestock. These plants are 
replaced by buffalograss, curlymesquite, fall witchgrass, 
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sand dropseed, and Texas wintergrass. If heavy grazing 
continues for many years, sacahuista, pricklypear, yucca, 
pricklyash, catclaw, red grama, and hairy tridens invade. 


Windbreaks and Environmental Plantings 


Edward Holcombe, forester, Soil Conservation Service, assisted in 
writing this section. 


Woody plants serve several purposes in Concho 
County. Trees and shrubs reduce wind erosion on 
cropland and are used for farmstead protection. They 
screen dwellings for privacy and reduce noise pollution. 
These plants provide livestock and feedlot protection, 
and they are used by wildlife for food and cover. 
Esthetics is also a consideration as woody plants are 
used to beautify areas. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, help to retain moisture in the soil, and provide 
food and cover for wildlife. 

Farmstead and feedlot windbreaks are designed to 
protect homes and other buildings and livestock from 
harsh winds both in winter and summer. Windbreaks 
have a definite effect on fuel savings, and they are also 
used for noise abatement. Plantings made close to busy 
highways can reduce noise pollution for nearby dwellers. 

Environmental planting helps to beautify and screen 
houses and other buildings. Evergreen trees and shrubs 
give year-long environmental protection and add color to 
the landscape during winter. 

To insure survival, healthy planting stock should be 
used, planting should be made on a well prepared site, 
and the plants should be maintained in good condition. 
Water is essentia! to good survival during the first 2 or 3 
years after establishment. 

Woody plants are essential to the needs of wildlife. 
Trees and shrubs provide food and cover for game birds, 
songbirds, and animals. The amount of wildlife almost 
always increases where trees and shrubs are planted. 
Species of woody plants should be selected that provide 
food and cover for wildlife in addition to other benefits. 

Additional information regarding the use of woody 
plants, including planning, sources of supply, and 
planting and care, can be obtained from the local offices 
of the Soil Conservation Service or the Cooperative 
Extension Service. 


Recreation 


іп table 8, the soils of the survey area are rated 
according to the limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. Not 
considered in the ratings, but important in evaluating a 
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site, are the location and accessibility of the area, the 
size and shape of the area and its scenic quality, 
vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. The 
capacity of the soil to absorb septic tank effluent and the 
ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreational use by the duration and intensity of flooding 
and the season when flooding occurs. in planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is essential. 

In table 8, the degree of soil limitation is expressed as 
slight, moderate, or severe. Slight means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 8 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
11 and interpretations for dwellings without basements 
and for local roads and streets in table 10. 

Camp areas require site preparation such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils have gentle slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subiect to flooding 
during the period of use, and do not have slopes, 
stones, or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails for hiking and horseback riding should 
require little or no cutting and filling. The best soils are 
not wet, are firm after rains, are not dusty when dry, and 
are not subject to flooding more than once a year during 
the period of use. They have moderate slopes and few 
or no stones or boulders on the surface. 
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Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be 
required. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject to 
prolonged flooding during the period of use. They have 
moderate slopes and no stones or boulders on the 
surface. The suitability of the soil for tees or greens is 
not considered in rating the soils. 


Wildlife Habitat 


John A. Wright, range conservationist, Soil Conservation Service, 
assisted in preparing this section. 


Antelope, buffalo, prairie chickens, and prairie dogs 
were once abundant in Concho County but were 
eliminated about the time the county was settled. 

Concho County has good deer and turkey populations. 
The Concho and Colorado Rivers in the northern part of 
the county have several miles of fishing streams. The 
game species in the county are white-tailed deer, turkey, 
bobwhite quail, scaled quail, mourning dove, squirrels, 
and ducks. Furbearers common to this county are 
raccoon, fox, skunk, opossum, and ringtail. Nutria are 
along some water courses. Coyote and bobcat are the 
most common predators. 

Numerous songbirds are in Concho County. Cardinal, 
titmouse, chickadee, mockingbird, meadowlark, and 
house finch are common year-round residents; the 
loggerhead shrike, sparrow hawk, and scrub jay are 
common winter residents. Numerous species of owls and 
hawks, including the great horned owl, barn owl, screech 
owl, red-tailed hawk, harris hawk, and red-shouldered 
hawk, are yearlong residents. 

Leasing lands for recreational hunting is becoming 
more common and is a major source of income for many 
landowners. Several species of oak provide habitat and 
mast for most species of game, especially in the 
southern half of the county and along the Concho River 
in the northern part of the county. 

The Concho and Colorado Rivers and Brady Creek 
provide excellent habitat for catfish, largemouth bass, 
and several species of sunfish. Waterfowl populations on 
Stock ponds and perennial streams are largest during fall 
and spring migration periods. 

Soils affect the Kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or by 
promoting the natural establishment of desirable plants. 

In table 9, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
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suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element of 
the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. А rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or kind 
of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain and 
Seed crops are grain sorghum, wheat, oats, millet and 
barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
johnsongrass, switchgrass, kleingrass, lovegrass, clover, 
vetch, winter peas, and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are vine-mesquite, croton, ragweed, 
sunflower, and sideoats grama. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, and foliage. Soil properties and. 
features that affect the growth of shrubs are depth of the 
root zone, available water capacity, salinity, and soil 
moisture. Examples of shrubs are agarito, bumelia, 
hackberry, oak, sumac, greenbrier, and ephedra. 
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Wetland plants are annual and perennial, wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. Examples of wetland 
plants are smartweed, switchgrass, willows, cattails, 
panicums, rushes, sedges, and reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are ponds and intermittent lakes and 
streams. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openland wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include bobwhite and scaled quail, dove, meadowlark, 
field sparrow, cottontail, badger, jackrabbit, and fox. 

Habitat for wetland wildlife consists of open, shallow 
water areas. Some of the wildlife attracted to such areas 
are ducks, herons, shore birds, and frogs. 

Habitat for rangeland wildlife consists of areas of 
shrubs and wild herbaceous plants. Wildlife attracted to 
rangeland include deer, turkey, meadowlark, and quail. 


Engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the “Soil Properties" section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
oniy to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 


Soil Survey 


Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations must be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 to 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, shrink- 
swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 

This information can be used to: evaluate the potential 
of areas for residential, commercial, industrial, and 
recreational uses; make preliminary estimates of 
construction conditions; evaluate alternative routes for 
roads, streets, highways, pipelines, and underground 
cables; evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; plan 
detailed onsite investigations of soils and geology; locate 
potential sources of gravel, sand, earthfill, and topsoil; 
plan drainage systems, irrigation systems, ponds, 
terraces, and other structures for soil and water 
conservation; and predict performance of proposed small 
structures and pavements by comparing the performance 
of existing similar structures on the same or similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building Site Development 


Table 10 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, local 
roads and streets, and lawns and landscaping. The 
limitations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and easily overcome; moderate 
if soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 
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Special feasibility studies may be required where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
Utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock, a cemented pan, or a very firm dense layer; 
stone content; soil texture; and slope. The time of the 
year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of the 
excavation walls or banks to sloughing or caving is 
affected by soil texture and the depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 
stones, and flooding affect the ease of excavation and 
construction. Landscaping and grading that require cuts 
and fills of more than 5 to 6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and а 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, depth 
to a high water table, flooding, large stones, and slope 
affect the ease of excavating and grading. Soil strength 
(as inferred from the engineering classification of the 
soil), shrink-swell potential, and depth to a high water 
table affect the traffic-supporting capacity. 

Lawns and landscaping require soils on which turf and 
ornamenta! trees and shrubs can be established and 
maintained. The ratings are based on soil properties, site 
features, and observed performance of the soils. Soil 
reaction, depth to a high water table, depth to bedrock 
or to a cemented pan, the available water capacity in the 
upper 40 inches, and the content of salts, and sodium 
affect plant growth. Flooding, wetness, slope, stoniness, 
and the amount of sand, clay, or organic matter in the 
surface layer affect trafficability after vegetation is 
established. 


Sanitary Facilities 


Table 11 shows the degree and the kind of soil 
limitations that affect septic tank absorption fields, 
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sewage lagoons, and sanitary landfills. The limitations 
are considered sight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special! design, significant increases in construction 
costs, and possibly increased maintenance are required. 

Table 11 aiso shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and that good performance and low maintenance can be 
expected, /air indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 60 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock or to a 
cemented pan, and flooding affect absorption of the 
effluent. Large stones and bedrock or a cemented pan 
interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to filter the effluent effectively. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 11 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
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ratings аге based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, depth to a high water 
table, depth to bedrock or to a cemented pan, flooding, 
large stones, and content of organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. А high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope, 
bedrock, and cemented pans can cause construction 
problems, and large stones can hinder compaction of 
the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in а trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 11 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, 
depth to a high water table, slope, and flooding affect 
both types of landfill. Texture, stones and boulders, 
highly organic layers, soil reaction, and content of salts 
and sodium affect trench type landfills. Unless otherwise 
stated, the ratings apply only to that part of the soil 
within a depth of about 6 feet. For deeper trenches, a 
limitation rated slight or moderate may not be valid. 
Onsite investigation is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silly soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and аге 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as fina! cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the 
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surface layer should be stockpiled for use as the final 
Cover. 


Construction Materials 


Table 12 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil 
properties and site features that affect the removal of 
the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil materia! below the surface 
layer to a depth of 5 or 6 feet. it is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. 
Specifications for each use vary widely. in table 12, only 
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the probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the soil series descriptions. Gradation of grain 
sizes is given in the table on engineering index 
properties. 

А soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick and less than 50 percent, by weight, large 
stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
тоск fragments, bedrock, and toxic material. 

Soils rated good have friable, loamy material to a 
depth of at least 40 inches. They are free of stones and 
Cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have а 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble saits, or 
soils that have slopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


Water Management 


Table 13 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas; embankments, dikes, and levees. The limitations 
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are considered s/ight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and are easily overcome; moderate 
if soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increase in construction costs, 
and possibly increased maintenance are required. 

This table also gives the restrictive features that affect 
each soil for drainage, irrigation, terraces and diversions, 
and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth greater than the height of the embankment can 
affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
Seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones or boulders, organic matter, or salts or sodium. 
А high water table affects the amount of usable material. 
It also affects trafficability. 

irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, 
erosion hazard, and slope. The construction of a system 
is affected by large stones and depth to bedrock or to a 
cemented pan. The performance of a system is affected 
by the depth of the root zone, the amount of salts or 
sodium, and soil reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a Slope to reduce erosion and conserve moisture by 
intercepting runoff. Slope, wetness, large stones, and 
depth to bedrock or to a cemented pan affect the 
construction of terraces and diversions. A restricted 
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rooting depth, а severe hazard of wind ог water erosion, 
an excessively coarse texture, and restricted permeability 
adversely affect maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at а nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock or to a 


cemented pan affect the construction of grassed 
waterways. A hazard of wind erosion, low available water 
capacity, restricted rooting depth, toxic substances such 
as salts or sodium, and restricted permeability adversely 
affect the growth and maintenance of the grass after 
construction. 


Soil Properties 
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Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. These results are reported in 
table 17. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
Survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering Index Properties 


Table 14 gives estimates of the engineering 
classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under "Soil Series and Their Morphology." 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If the content of particles coarser than 
sand is as much as 15 percent, an appropriate modifier 
is added, for example, “gravelly.” Textural terms are 
defined in the Glossary. 


Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as PT. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, SP- 
SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from А-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group А-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group А-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20, or higher, for the poorest. The AASHTO classification 
for soils tested, with group index numbers in 
parentheses, 15 given in table 17. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
Sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 


46 


Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area, 
or from nearby areas, and on field examination. 


Physical and Chemical Properties 


Table 15 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Clay as a soil separate, or component, consists of 
mineral soil particles that are less than 0.002 millimeter 
in diameter. In this table, the estimated clay content of 
each major soil layer is given as a percentage, by 
weight, of the soil material that is less than 2 millimeters 
in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, plasticity, the ease of soil dispersion, and 
other soil properties. The amount and kind of clay in a 
soil also affect Шаде and earthmoving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at field 
moisture capacity, that is, the moisture content at 1/3 
bar moisture tension. Weight is determined after drying 
the soil at 105 degrees C. In this table, the estimated 
moist bulk density of each major soil horizon is 
expressed in grams per cubic centimeter of soil materia! 
that is less than 2 millimeters in diameter. Bulk density 
data are used to compute shrink-swell potential, 
available water capacity, total pore space, and other soil 
properties. The moist bulk density of a soil indicates the 
pore space available for water and roots. A bulk density 
of more than 1.6 can restrict water storage and root 
penetration. Moist bulk density is influenced by texture, 
kind of clay, content of organic matter, and soil structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water through the soil when the soil is 
saturated. They are based on soil characteristics 
observed in the field, particularly structure, porosity, and 
texture. Permeability is considered in the design of soil 
drainage systems, septic tank absorption fields, and 
construction where the rate of water movement under 
saturated conditions affects behavior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage in each major soil layer is 
stated in inches of water per inch of soil. The capacity 
varies, depending on soil properties that affect the 
retention of water and the depth of the root zone. The 
most important properties are the content of organic 
matter, soil texture, bulk density, and soil structure. 
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Available water capacity is an important factor in the 
choice of plants or crops to be grown and in the design 
and management of irrigation systems. Available water 
capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon 15 based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Shrink-swell potential is the potential for volume 
change in a soil with а 1065 or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
less than З percent; moderate, З to 6 percent; and high, 
more than 6 percent. Very high, greater than 9 percent, 
is sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion. Losses are expressed in tons per acre 
per year. These estimates are based primarily on 
percentage of silt, sand, and organic matter (up to 4 
percent) and on soil structure and permeability. Values of 
K range from 0.02 to 0.69. The higher the value, the 
more susceptible the soil is to sheet and rill erosion by 
water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water that 
can occur over a sustained period without affecting crop 
productivity. The rate is expressed in tons per acre per 
year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to wind 
erosion in cultivated areas. The groups indicate the 
susceptibility of soil to wind erosion and the amount of 
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Soil lost. Soils are grouped according to the following 
distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control wind 
erosion are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control wind erosion are used. 

4L. Calcareous loamy soils that are less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible. Crops can 
be grown if intensive measures to control wind erosion 
are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control wind erosion are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control wind erosion are used. 

6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to wind erosion. 

Organic matter is the plant and animal residue in the 
Soil at various stages of decomposition. 

In table 15, the estimated content of organic matter is 
expressed as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The content of organic matter of a soil can be 
maintained or increased by returning crop residue to the 
Soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 


Soil and Water Features 


Table 16 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils are assigned to one of four 
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groups. They are grouped according to the intake of 
water when the soils are thoroughly wet and receive 
precipitation from long-duration storms. 

The four hydrologic soil groups are: 

Group А. Soils having а high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly ot moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
Soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have high shrink-swell potential, soils 
that have a permanent high water table, soils that have a 
claypan or clay layer at or near the surface, and soils 
that are shallow over nearly impervious material. These 
soils have a very slow rate of water transmission. 

Flooding, the temporary covering of the soil surface by 
flowing water, is caused by overflowing streams, by 
runoff from adjacent slopes, or by inflow from high tides. 
Shallow water standing or flowing for short periods after 
rainfall or snowmelt is not considered flooding. Standing 
water in swamps and marshes or in a closed 
depreciation is considered ponding. 

Table 16 gives the frequency and duration of flooding 
and the time of year when flooding is most likely to 
occur. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency generally is expressed as 
none, rare, occasional, or frequent. None means that 
flooding is not probable. Hare means that flooding is 
unlikely but possible under unusual weather conditions 
(there is a near 0 to 5 percent chance of flooding in any 
year). Occasional means that flooding occurs 
infrequently under normal weather conditions (there is a 
5 to 50 percent chance of flooding in any year). 
Frequent means that flooding occurs often under normal 
weather conditions (there is more than a 50 percent 
chance of flooding in any year). Common is used when 
classification as occasional or frequent does not affect 
interpretations. Duration is expressed as very brief (less 
than 2 days), brief (2 to 7 days), /ong (7 days to 1 
month), and very /ong (more than 1 month). The time of 
year that floods are most likely to occur is expressed in 
months. November-May, for example, means that 
flooding can occur during the period November through 
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May. About two-thirds to three-fourths of ali flooding 
occurs during the stated period. 

The information on flooding is based on evidence in 
the soil profile, namely thin strata of gravel, sand, silt, or 
clay deposited by floodwater; irregular decrease in 
organic matter content with increasing depth; and 
absence of distinctive horizons, which are characteristic 
of soils that are not subject to flooding. 

Also considered are local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

Depth to bedrock is given if bedrock is within a depth 
of 5 feet. The depth is based on many soil borings and 
on observations during soil mapping. The rock is 
specified as either soft or hard. If the rock is soft or 
fractured, excavations can be made with trenching 
machines, backhoes, or small rippers. If the rock is hard 
or massive, blasting or special equipment generally is 
needed for excavation. 

Cemented pans are cemented or indurated subsurface 
layers within a depth of 5 feet. Such pans cause difficulty 
in excavation. Pans are classified as thin or thick. A thin 
pan is less than 3 inches thick if continuously indurated, 
or less than 18 inches thick if discontinuous or fractured. 
Excavations can be made by trenching machines, 
backhoes, or small rippers. A thick pan is more than 3 
inches thick if continuously indurated, or more than 18 
inches thick if discontinuous or fractured. Such a pan is 
so thick or massive that blasting or special equipment is 
needed in excavation. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 


Soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severely corrosive 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as /ow, moderate, or high. It is based on soil texture, 
acidity, and the amount of sulfates in the saturation 
extract. 


Engineering Index Test Data 


Table 17 shows laboratory test data for several 
pedons sampled at carefully selected sites in the survey 
area. The pedons are typical of the series and are 
described in the section "Soil Series and Their 
Morphology." The soil samples were tested by Texas 
State Department of Highways and Public 
Transportation. 

The testing methods generally are those of the 
American Association of State Highway and 
Transportation Officials (AASHTO) or the American 
Society for Testing and Materials (ASTM). 

The tests and methods are: AASHTO classification-—M 
145 (AASHTO), D 3282 (ASTM); Unified classification— 
D 2487 (ASTM); Mechanical analysis—T 88 (AASHTO), 
D 2217 (ASTM); Liquid limit. —T 89 (AASHTO), D 423 
(ASTM); Plasticity index—T 90 (AASHTO), D 424 
(ASTM); Shrinkage—T 92 (AASHTO), D 427 (ASTM). 
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Classification of the Soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (5). Beginning 
with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series. 
Classification is based on soil properties observed in the 
field or inferred from those observations or on laboratory 
measurements. Table 18 shows the classification of the 
soils in the survey area. The categories are defined in 
the following paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Mollisol. 

SUBORDER. Each order is divided into suborders, 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Ustoll (Ust, meaning 
dry, plus о//, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Calciustolls (Ca/ci, meaning 
calcareous, plus из/о/в, the suborder of the Mollisols 
that have a dry moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. Ап example is Typic Calciustolls. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 
there is much biological activity. Among the properties 


and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is fine-silty, mixed, thermic Typic 
Calciustolls. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
There can be some variation in the texture of the surface 
layer or of the substratum within a series. An example is 
the Nuvalde series, which is a member of the fine-silty, 
mixed, thermic family of Typic Calciustolls. 


Soil Series and Their Morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is 
compared with similar soils and with nearby soils of 
other series. А pedon, a small three-dimensional area of 
soil, that is typical of the series in the survey area is 
described. The detailed description of each soil horizon 
follows standards in the 5о/ Survey Manual (4). Many of 
the technical terms used in the descriptions are defined 
in 507 Taxonomy (5). Unless otherwise stated, colors in 
the descriptions are for dry soil. Following the pedon 
description is the range of important characteristics of 
the soils in the series. 

The map units of each soil series are described in the 
section “Detailed Soil Map Units.” 


Angelo Series 


The Angelo series consists of deep, well drained, 
moderately slowly permeable soils on ancient stream 
terraces or outwash plains. These soils formed in 
calcareous, loamy and clayey sediment several feet 
thick. These soils are on nearly level and gently sloping 
uplands. Slopes range from 0 to 3 percent. The soils of 
the Angelo series are fine-silty, mixed, thermic Aridic 
Calciustolls. 
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Typical pedon of Angelo silty clay loam, 0 to 1 percent 
slopes; from Farm Road 765 in Eola, 0.95 mile south on 
Farm Road 381, 1.1 miles west and 0.9 mile south on a 
county road, 55 feet west on turn row, and 30 feet north, 
in cultivated field: 


Ар—0 to 9 inches; dark grayish brown (10YR 4/2) silty 
clay loam, very dark grayish brown (10YR 3/2) 
moist: weak fine subangular blocky structure; hard, 
firm; few fine roots; calcareous, moderately alkaline; 
clear smooth boundary. 

А—9 to 14 inches; dark grayish brown (10YR 4/2) silty 
clay loam, dark brown (10YR 3/2) moist; moderate 
fine subangular blocky structure; hard, firm; few fine 
roots; common worm casts; calcareous, moderately 
alkaline; gradual wavy boundary. 

Bw—14 to 27 inches; dark brown (7.5 YR 4/4) silty clay, 
dark brown (7.5YR 3/4) moist; moderate medium 
subangular blocky structure; very hard, firm; few fine 
roots; few dark streaks; few worm casts; few fine 
concretions of calcium carbonate; calcareous, 
moderately alkaline; gradual wavy boundary. 

вк1—27 to 47 inches; reddish yellow (7.5YR 7/6) silty 
clay loam, strong brown (7.5YR 5/6) moist; weak 
fine subangular blocky structure; hard, firm; about 30 
percent, by volume, films, soft masses, and 
concretions of calcium carbonate; calcareous, 
moderately alkaline; gradual smooth boundary. 

Bk2—47 to 62 inches; reddish yellow (7.5 YR 6/6) clay 
loam, strong brown (7.5YR 5/6) moist; few fine faint 
brown mottles; weak fine subangular blocky 
structure; hard, firm; common films, soft masses, 
and concretions of calcium carbonate; calcareous, 
moderately alkaline. 


The solum ranges in thickness from 60 to more than 
80 inches. Distinct calcium carbonate accumulation 
begins at a depth of 24 to 40 inches. The COLE ranges 
from 0.07 to 0.10 in the A and Bw horizons and from 
0.02 to 0.07 in the Bk horizon. The silicate clay content 
of the 10- to 40-inch control section is 28 to 35 percent; 
total clay content ranges from 35 to 50 percent. 

The A horizon is brown, dark brown, very dark grayish 
brown, dark grayish brown, or grayish brown. It is 10 to 
20 inches thick. 

The Bw horizon is dark brown, brown, dark grayish 
brown, or reddish brown. The texture is silty clay, clay, or 
silty clay loam. This horizon is 8 to 30 inches thick. 

The Bk horizon is reddish brown, light reddish brown, 
yellowish red, reddish yellow, brown, strong brown, light 
brown, or pink. The texture is clay, clay loam, or silty 
clay loam. The calcium carbonate equivalent ranges 
from 15 to 60 percent (fig. 9). 


Cho Series 


The Cho series consists of shallow and very shallow, 
well drained, moderately permeable soils on ancient 
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Figure 9.—Angelo silty clay loam, 1 to 3 slopes, has blocky 
structure in the upper part of the subsoil and accumulations 
of calcium carbonates in the lower part. To determine depth 
in centimeters, multiply the figure on the left by 10. The figure 
on the right is in feet. 


outwash plains and stream terraces. These soils formed 
in calcareous, loamy sediment several feet thick. They 
are on gently sloping and undulating uplands that have 
slopes ranging from 1 to 8 percent. The soils of the Cho 
series are loamy, carbonatic, thermic, shallow Petrocalcic 
Calciustolls. 

Typical pedon of Cho gravelly loam, undulating; about 
12 miles north of Eden from U.S. Highway 83, 2.9 miles 
west on Farm Road 765, and 110 feet south, in 
rangeland: 
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А—0 to 8 inches; dark brown (10YR 4/3) gravelly loam, 
dark brown (10YR 3/3) moist; weak fine granular 
and fine subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; many fine 
roots; few fine pores; about 2 percent small caliche 
fragments on the surface and 15 percent in horizon; 
calcareous, moderately alkaline; abrupt маму 
boundary. 

Bkm—8 to 17 inches; pink (7.5YR 8/4) indurated 
caliche, fractured into plates about 8 inches across 
and 1 inch to 2 inches thick; about 5 percent brown 
loam in cracks of upper part; clear wavy boundary. 

Ck—17 to 60 inches; pink (7.5YR 8/4) loamy calcareous 
earth; massive; hard, friable; estimated more than 50 
percent, by volume, calcium carbonate; about 30 
percent weakly cemented calcium carbonate 
concretions; few hard cemented fragments; 
moderately alkaline. 


The solum ranges in thickness from 7 to 20 inches 
and corresponds to the depth to the strongly cemented 
or indurated caliche horizon. 

The A horizon is brown, dark brown, grayish brown, 
dark grayish brown, or very dark grayish brown. The 
texture of the fine earth fraction is loam or clay loam. 
Gravel and channers of caliche make up 5 to 30 
percent, by volume; and cobbles and flagstones of 
caliche make up 0 to about 14 percent, by volume (fig. 
10). Calcium carbonate equivalent of the soil that is less 
than 2 centimeters in size ranges from 40 to 65 percent. 
Calcium carbonate equivalent of the fine earth fraction 
ranges from 20 to 40 percent. 

The Bkm horizon is platy or massive. It is 2 to 12 
inches thick. 

The Ck horizon ranges from pinkish white and very 
pale brown to pink. The texture of the fine earth fraction 
is loam or clay loam. Caliche and limestone gravel are 2 
to about 35 percent, by volume. Thickness ranges from 
a few to several feet. 


Dev Series 


The Dev series consists of deep, well drained, 
moderately rapidly permeable soils. These soils are on 
nearly level and gently sloping flood plains. The soils 
formed in calcareous, loamy and gravelly alluvial 
sediment. Slopes range from 0.5 to about 3 percent. The 
soils of the Dev series аге loamy-skeletal, carbonatic, 
thermic Cumulic Haplustolls. 

Typical pedon of Dev gravelly loam, frequently 
flooded; 5.4 miles west of the courthouse in Paint Rock 
on Farm Road 380, 2 miles south on a county road, 1.6 
miles east on a county road, in road cut on northeast 
bank of creek: 


А1--0 to 10 inches; dark grayish brown (10YR 4/2) 
gravelly loam, very dark grayish brown (10YR 3/2) 
moist; weak very fine subangular blocky and 
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Figure 10.—Cho gravelly clay loam, undulating, has a petrocalcic 
horizon (platy cemented caliche) at a depth of about 7 inches. 
The caliche material is used locally in the construction of 
roadbeds. 


granular structure; hard, friable; many fine roots; 
common worm casts; 15 percent, by volume, 
rounded limestone gravel; calcareous, moderately 
alkaline; clear smooth boundary. 

A2—10 to 24 inches; dark grayish brown (10YR 4/2) 
extremely gravelly loam, very dark grayish brown 
(10 YR 3/2) moist; weak very fine subangular blocky 
and granular structure; hard, friable; few fine and 
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coarse roots; 65 percent, by volume, rounded 
limestone gravel; few cobbles and stones; 
calcareous, moderately alkaline; clear smooth 
boundary. 

Bk—24 to 60 inches; brown (10YR 5/3) extremely 
gravelly loam, dark brown (10YR 4/3) moist; weak 
very fine subangular blocky structure; hard, friable; 
80 percent, by volume, rounded limestone pebbles; 
few cobbles and stones; few fine threads and films 
of calcium carbonate; calcareous, moderately 
alkaline. 


The A horizon ranges from 20 to 40 inches in 
thickness. The 10- to 40-inch control section is 35 to 85 
percent, by volume, gravel less than 3 inches in diameter 
(fig. 11). The gravel is mostly limestone. A few cobbles 
and stones are in some pedons. 

The А horizon is very dark grayish brown, dark grayish 
brown, grayish brown, brown, or dark brown. 

The Bk horizon is brown, grayish brown, light brownish 
gray, light brown, or pale brown. The texture of the fine 
earth fraction within the 10- to 40-inch control section 
ranges from loam to clay loam. Carbonates in the whole 
soil smaller than 2 centimeters range from 40 to 70 
percent, by volume. 


Eola Series 


The Eola series consists of very shallow and shallow, 
well drained, undulating soils on gravelly uplands. 
Permeability is moderate. These soils formed in loamy 
sediment over caliche (fig. 12), marl, and soft limestone. 
Slopes range from 1 to about 8 percent. The soils of the 
Eola series are loamy-skeletal, carbonatic, thermic, 
shallow Petrocalcic Calciustolls. 

Typical pedon of Eola gravelly clay loam, in an area of 
Eola-Kavett association, undulating; 3.1 miles northwest 
on Farm Road 2402 from U.S. Highway 83 in the north 
part of Eden, 525 feet north on the city dump road, and 
60 feet east, in rangeland: 


А—0 to 6 inches; dark grayish brown (1078 4/2) very 
gravelly clay loam, very dark grayish brown (10YR 
3/2) moist; moderate fine granular structure; hard, 
friable; common fine roots; common worm casts; 
about 10 percent limestone and caliche flagstones 
and cobbles; about 25 percent gravel caliche 
fragments; about 50 percent caliche and limestone 
fragments mainly less than 2 cm across on surface; 
calcareous, moderately alkaline; abrupt irregular 
boundary. 

АК--6 to 12 inches; dark grayish brown (10YR 4/2) very 
gravelly clay loam, very dark grayish brown (10YR 
3/2) moist; moderate fine granular structure; hard, 
friable; common very fine roots; common worm 
casts; about 65 percent, by volume, gravelly and 
channery limestone and caliche fragments; 
fragments coated with carbonates, pendants of 
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Figure 11.—Dev gravelly loam, frequently flooded, is more than 35 
percent gravel. To determine depth in centimeters, multiply 
the figure on the left by 10. The figure on the right is in feet. 


calcium carbonate on lower sides; about 17 percent 
calcium carbonate equivalent in fine earth fraction; 
calcareous, moderately alkaline; abrupt wavy 
boundary. 

Вкт--12 to 18 inches; pinkish white (7.5YR 8/2) and 
white (10YR 8/2) caliche; indurated brownish 
laminar cap about 2 cm thick and continuous 
horizontally; strongly cemented below; clear wavy 
boundary. 
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Figure 12.—Eola gravelly clay loam, in an area of Eola-Kavett 
association, undulating, has an extremely hard caliche layer at 
a depth of about 12 inches. This layer seals off the underlying 
mari and limestone. 


Crk—18 to 22 inches; pink (7.5YR 8/4) interbedded 
weakly cemented marly earth and thin discontinuous 
layers of soft brittle limestone; massive; few nodular 
concretions of calcium carbonate; calcareous, 
moderately alkaline; abrupt smooth boundary. 

Cr 一 22 to 35 inches; very pale brown (10YR 7/3) weakly 
cemented limestone; few thin strata of pink marly 
earth. 


Depth to the petrocaicic horizon ranges from 4 to 16 
inches. The coarse fragment content of caliche and 
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limestone in the control section ranges from 35 to about 
75 percent. Calcium carbonate equivalent is 40 to 60 
percent in the fraction less than 2 centimeters. 

The A and Ak horizons are brown, dark brown, grayish 
brown, dark grayish brown, or very dark grayish brown. 
Coarse fragments range from 15 to 45 percent in the A 
horizon and from 50 to 80 percent in the Ak horizon. 

The Bkm horizon has colors in shades of white, pink, 
or brown. The upper 3 centimeters or less of the Bkm 
horizon is laminar, and cementation ranges from strong 
to indurated, Moh's hardness of 3 to 5. This horizon is 1 
inch to 10 inches thick. 

The Crk horizon is platy, brittle marly earth and soft 
limestone or massive caliche. It is up to 15 inches thick. 
Some pedons do not have a Crk horizon. 

The Cr layer consists of beds of soft, very pale brown, 
chalky limestone or light gray limestone that can be 
chipped or dug with a spade and backhoe. Some pedons 
are strongly cemented in the upper part and weakly 
cemented and massive below. An R layer of limestone is 
below a depth of 40 inches in some pedons. 


Frio Series 


The Frio series consists of deep, well drained, nearly 
level and gently sloping soils that formed in loamy and 
clayey calcareous alluvium (fig. 13). These soils are on 
flood plains of major streams. Permeability is moderately 
slow. Slopes range from 0 to 2 percent. The soils of the 
Frio series are fine, montmorillonitic, thermic Cumulic 
Haplustolls. 

Typical pedon of Frio silty clay loam, occasionally 
flooded: from U.S. Highway 83 in Eden, 0.6 mile east on 
U.S. Highway 87 to Barnett Street, 2.3 miles south and 
east on street and county road, and 130 feet north, in 
cropland: 


Ap 一 0 to 8 inches; dark grayish brown (10YR 4/2) silty 
clay loam, very dark grayish brown (10YR 3/2) 
moist; weak fine subangular blocky structure; hard, 
friable; common fine roots; few gravel-size chert and 
limestone fragments; calcareous, moderately 
alkaline; abrupt smooth boundary. 

A1—8 to 21 inches; dark grayish brown (10YR 4/2) silty 
clay loam, very dark grayish brown (10YR 3/2) 
moist; moderate fine and medium subangular blocky 
structure; hard, friable; few fine pores; few fine 
roots; few threads and films of calcium carbonate; 
few very dark brown streaks and spots; calcareous, 
moderately alkaline; gradual smooth boundary. 

A2—21 to 45 inches; dark brown (10YR 4/3) silty clay, 
dark brown (10YR 3/3) moist; weak medium 
subangular biocky structure; hard, firm; common 
very fine concretions of calcium carbonate; few 
threads and films of calcium carbonate; calcareous, 
moderately alkaline; gradual smooth boundary. 
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Figure 13.—Frio silty clay loam, occasionally flooded, is deep and 
fertile. To determine depth In centimeters, multiply the figure 
on the left by 10. The figure on the right is In feet. 


Bw—-45 to 60 inches; brown (10YR 5/3) silty clay, dark 
brown (10YR 4/3) moist; weak medium subangular 
blocky structure; hard, firm; calcareous, moderately 
alkaline. 


The texture of the 10- to 40-inch control section is clay 
loam, silty clay loam, or silty clay, and the clay content 
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ranges from 35 to 45 percent. The calcium carbonate 
equivalent of the control section ranges from 10 to 40 
percent. 

The A horizon is brown, dark brown, grayish brown, 
dark grayish brown, or very dark grayish brown. 

Most pedons have a B horizon that has higher value 
or chroma than the À horizon. The B horizon is below a 
depth of 22 inches and typically below the control 
section. 


Gageby Series 


The Gageby series consists of deep, well drained, 
moderately permeable soils that formed in loamy alluvial 
sediment. These soils are on nearly level, low terraces 
and bottom lands. Slopes are 0 to 1 percent. The soils 
of the Gageby series are fine-loamy, mixed, thermic 
Cumulic Haplustolls. 

Typical pedon of Gageby loam, rarely flooded; 8 miles 
north of Millersview on Farm Road 2134, 4.5 miles west 
on Farm Road 1929 to Concho, 0.7 mile west on a 
county road, 120 feet north on a private road, and 20 
feet east of road, in rangeland on flood plain of Concho 
River: 


A1—0 to 7 inches; brown (10YR 5/3) loam, very dark 
grayish brown (10YR 3/2) moist; weak subangular 
blocky structure; hard, very friable; many fine roots; 
common worm casts; calcareous, moderately 
alkaline; clear smooth boundary. 

A2—7 to 21 inches; dark grayish brown (10YR 4/2) 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine subangular blocky structure; hard, very 
friable; many fine roots and worm casts; few insect 
tunnels; calcareous, moderately alkaline; clear 
smooth boundary. 

Bk—21 to 56 inches; brown (10YR 5/3) loam, dark 
brown (10YR 4/3) moist; weak medium subangular 
blocky structure; hard, friable; few fine roots and 
worm casts; common fine pores; few films and 
threads of calcium carbonate; calcareous, 
moderately alkaline; gradual wavy boundary. 

С--56 to 70 inches; brown (7.5ҮН 5/4) loam, dark 
brown (7.5YR 4/4) moist; massive; hard, friable; few 
threads of calcium carbonate; calcareous, 
moderately alkaline. 


The texture of the 10- to 40-inch control section is 
loam or clay loam. Coarse fragments range from 0 to 5 
percent. 

The A horizon is grayish brown, dark grayish brown, 
very dark grayish brown, brown, or dark brown. It is 20 to 
40 inches thick. 

The B horízon is light brownish gray, pale brown, light 
yellowish brown, brownish yellow, grayish brown, brown, 
yellowish brown, dark grayish brown, dark brown, dark 


Concho County, Texas 


yellowish brown, pinkish gray, light brown, or reddish 
brown. 

The C horizon has the same color range as that of the 
B horizon. The texture is loam, clay loam, or silt loam. 
Gravel content ranges from 0 to 40 percent. 


Karnes Series 


The Karnes series consists of deep, well drained, 
moderately rapidly permeable soils on gently sloping 
stream terraces. These soils formed in calcareous loamy 
sediment. Slopes range from 1 to 5 percent. The soils of 
the Karnes series are coarse-loamy, carbonatic, thermic 
Typic Ustochrepts. 

Typical pedon of Karnes loam, 1 to 5 percent slopes; 
from the intersection of Farm Road 2134 and Farm 
Road 1929 about 8 miles north of Millersview, 0.1 mile 
south of Farm Road 2134, 2.1 miles east on a county 
road, 0.5 mile north on a county road, and 800 feet west, 
in rangeland: 


А--0 to 7 inches; light yellowish brown (10YR 6/4) loam, 
yellowish brown (10YR 5/4) moist; moderate fine 
subangular blocky and granular structure; hard, 
friable; many fine roots; many worm casts; few fine 
caliche pebbles; calcareous, moderately alkaline; 
clear smooth boundary. 

Bk—7 to 43 inches; pink (7.5 YR 7/4) loam, light brown 
(7.5YR 6/4) moist; moderate fine subangular blocky 
structure; hard, friable; common fine roots; common 
worm casts; common fine pores; common 
concretions, films, and threads of calcium carbonate 
increasing with depth; calcareous, moderately 
alkaline; gradual smooth boundary. 

Ck—-43 to 60 inches; pink (7.5YR 8/4) loam, pink (7.5YR 
7/4) moist; massive; hard, friable; few fine pores; 
many concretions, films, and threads of calcium 
carbonate decreasing with depth; calcareous, 
moderately alkaline. 


The solum ranges in thickness from 34 to about 50 
inches. Calcium carbonate content ranges from 40 to 60 
percent. 

The A horizon is brown, pale brown, very pale brown, 
or light yellowish brown. It is 5 to 20 inches thick. 

The Bk horizon is pale brown, very pale brown, light 
brown, light yellowish brown, or pink. The texture of the 
Bk horizon is dominantly loam. Total clay content ranges 
from 18 to 30 percent. Noncarbonate clay ranges from 
10 to 18 percent. 

The СК horizon is loam or clay loam in pink or shades 
of white or brown. 


Kavett Series 


The Kavett series consists of shallow, well drained, 
moderately slowly permeable soils that formed in 
calcareous clayey material underlain by strongly 
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cemented caliche and hard limestone. These soils are 
on nearly level and gently sloping uplands. Slopes range 
from 0 to 3 percent. The soils of the Kavett series are 
clayey, montmorillonitic, thermic, shallow Petrocalcic 
Calciustolls. 

Typical pedon of Kavett silty clay, O to 3 percent 
slopes; from U.S. Highway 87 in Eden, about 2.75 miles 
south on U.S. Highway 83, and 100 feet west, in 
rangeland: 


А1—0 to 7 inches; dark grayish brown (10YR 4/2) silty 
clay, very dark grayish brown (10YR 3/2) moist; 
moderate medium subangular blocky structure; very 
hard, firm; common fine roots; calcareous, 
moderately alkaline; gradual smooth boundary. 

A2—-7 to 15 inches; dark brown (7.5YR 4/2) silty clay, 
dark brown (7.5YR 3/2) moist; moderate medium 
and fine blocky structure; very hard, firm; few fine 
roots and pores; calcareous, moderately alkaline; 
abrupt smooth boundary. 

Bkm—15 to 20 inches; pinkish white (7.5YR 8/2) 
indurated caliche, fractured into laminar-capped 
plates 6 to 12 inches across; dark brown (7.5YR 
4/2) silty clay in cracks; calcareous, moderately 
alkaline; abrupt wavy boundary. 

R—20 to 30 inches; indurated limestone, coarsely 
fractured, cemented carbonates plugging cracks. 


The solum ranges in thickness from 10 to 20 inches 
and corresponds to the depth to the petracalcic horizon. 
Coarse fragments of limestone range from few up to 15 
percent, by volume. 

The A horizon is grayish brown, dark grayish brown, 
very dark grayish brown, dark brown, or brown. The 
texture of the A horizon is silty clay, clay, silty clay loam, 
or the stony or cobbly counterparts. Clay content ranges 
from 35 to 50 percent. Structure ranges from moderate 
to strong and from granular to subangular and angular 
blocky in very fine to medium sizes. 

The Bkm horizon ranges from strongly cemented to 
indurated. In some pedons, this horizon has a laminar 
cap in the upper 0.25 to 1 inch. The Bkm horizon is 1 to 
6 inches thick. 

The R layer ranges from indurated limestone to 
interbedded limestone, chalks, and marls. 


Lipan Series 


The Lipan series consists of deep, somewhat poorly 
drained, very slowly permeable soils on uplands. These 
soils formed in calcareous clayey sediment. They are on 
nearly level old aliuvial plains in slightly depressional 
playas. Slopes range from 0 to 1 percent. The soils of 
the Lipan series are fine, montmorillonitic, thermic Entic 
Pellusterts. 
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Typical pedon of Lipan clay, ponded; from Farm Road 
381 west of Lowake, 0.2 mile west on Farm Road 1929, 
450 feet northeast, in depression in cropland: 


АР—0 to 7 inches; gray (10YR 5/1) clay, dark gray 
(10YR 4/1) moist; weak fine granular structure; hard, 
firm; few fine roots; calcareous, moderately alkaline; 
abrupt smooth boundary. 

A—7 to 29 inches; gray (10YR 5/1) clay, dark gray 
(10YR 4/1) moist; weak fine subangular blocky 
structure; very hard, very firm; few fine roots; few 
intersecting slickensides in lower part; calcareous, 
moderately alkaline; gradual wavy boundary. 

ВК--29 to 52 inches; gray (10YR 5/1) clay, dark gray 
(10YR 4/1) moist; weak medium angular blocky 
structure; few intersecting slickensides; very hard, 
very firm; few pebbles and fine concretions of 
calcium carbonate; calcareous, moderately alkaline; 
gradual wavy boundary. 

Ck—52 to 65 inches; light brownish gray (10YR 6/2) 
clay, dark grayish brown (10YR 4/2) moist; massive; 
very hard, very firm; few threads and films of 
calcium carbonate; few fine faint brownish mottles; 
few fine pebbles; calcareous, moderately alkaline. 


The solum ranges in thickness from 40 to 66 inches. 
When the soil is dry, cracks 1 inch to 3 inches wide 
extend downward 30 to 50 inches. In areas that have 
never been plowed, gilgai microrelief consists of rounded 
pits 20 to 60 feet apart. The pits are about 2 to 10 
inches deeper than areas between pits. 

The A horizon is gray or dark gray. It is 15 to 30 
inches thick. 

The B horizon is gray, grayish brown, light brownish 
gray, brown, or pale brown. The texture is clay or silty 
clay. 

The Ck horizon is clay or silty clay in shades of gray or 
brown. Calcium carbonate makes up from 2 to 35 
percent, by volume, of the C horizon. 


Lueders Series 


The Lueders series consist of shallow or very shallow, 
well drained, moderately permeable soils on uplands. 
These soils formed over fractured limestone bedrock. 
Slopes range from 1 to 30 percent but are dominantly 1 
to 8 percent. The soils of the Lueders series are loamy- 
skeletal, carbonatic, thermic Lithic Calciustolls. 

Typical pedon of Lueders very cobbly loam, in an area 
of Talpa-Lueders-Cho complex, undulating; from U.S. 
Highway 87 in Eden, 10.1 miles north on U.S. Highway 
83 to gate on east side of road, 0.15 mile east on ranch 
road to crossroad, south on road 200 feet, and 135 feet 
west, in rangeland: 


А—0 to 7 inches; dark grayish brown (10YR 4/2) very 
cobbly loam, very dark grayish brown (10YR 3/2) 
moist; moderate fine granular structure; slightly hard, 
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very friable; common fine roots; about 40 percent 
limestone and caliche fragments, 10 percent cobble 
size; limestone cobbles on about 10 percent of 
surface; calcareous, moderately alkaline; clear 
irregular boundary. 

АК—7 to 10 inches; dark grayish brown (10YR 4/2) 
extremely cobbly loam, very dark grayish brown 
(10YR 3/2) moist; weak fine subangular blocky 
structure; slightly hard, very friable; few fine roots; 
common fine roots in fractures; 85 percent 
limestone and caliche fragments less than 10 inches 
across, coated with calcium carbonate on lower 
sides; calcareous, moderately alkaline; abrupt wavy 
boundary. 

R—10 to 20 inches; fractured limestone bedrock, 
secondary carbonate coatings in upper part. 


The solum ranges in thickness from 7 to 20 inches 
and corresponds to depth to bedrock. 

The A and Ak horizons are grayish brown, dark grayish 
brown, very dark grayish brown, brown, or dark brown. 
The fine earth fraction is silty clay loam, loam, or clay 
loam. Clay content ranges from 20 to 35 percent. 
Limestone and caliche fragments make up from 10 to 50 
percent of the A horizon and from 60 to 90 percent of 
the Ak horizon. Most fragments within the Ak horizon 
have pendants of carbonates on the lower sides. 

The R layer is limestone that is layered and fractured 
and has calcium carbonate coatings in the upper part. 


Mereta Series 


The Mereta series consists of shallow, well drained, 
moderately slowly permeable soils on uplands. These 
soils formed in calcareous, old alluvial sediment. They 
are on nearly level and gently sloping outwash plains 
and ancient stream terraces. Slopes range from 0 to 3 
percent. The soils of the Mereta series are clayey, 
mixed, thermic, shallow Petrocalcic Calciustolls. 

Typical pedon of Mereta clay loam, 1 to 3 percent 
slopes; from Farm Road 380 in Paint Rock, 2.7 miles 
north on U.S. Highway 83, and 80 feet east of right-of- 
way, in rangeland: 


А1—0 to 6 inches; dark grayish brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate fine subangular blocky structure; hard, 
friable; many fine roots; calcareous, moderately 
alkaline; gradual smooth boundary. 

А2--6 to 15 inches; dark grayish brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate fine subangular blocky structure; hard, 
friable; common fine roots; few caliche gravels in 
lower part; calcareous, moderately alkalinə; abrupt 
wavy boundary. 

Вкт—15 to 18 inches; pinkish white (7.5YR 8/2) 
caliche; strongly cemented; clear wavy boundary. 


Concho County, Texas 


Ск—18 to 60 inches; pink (7.5YR 8/4) limy earth; 
massive; soft, friable; few concretions and common 
soft masses of calcium carbonate; calcareous, 
moderately alkaline. 


The soil is 14 to 20 inches thick to a strongly 
cemented or indurated реїгосаїсїс horizon (fig. 14). The 
texture between a depth of 10 inches and the 
petrocalcic horizon is clay loam, silty clay, or clay. It is 
about 35 to 45 percent clay. Some pedons contain as 
much as 10 percent, by volume, hard angular caliche. 


Figure 14.—Mereta clay loam, 1 to 3 percent slopes, has platy 
cemented caliche at a depth of about 18 inches. 
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The A horizon is dark brown, very dark grayish brown, 
or dark grayish brown. In some pedons, it is reddish 
brown in the lower few inches. The texture is clay in the 
lower part of the A horizon in some pedons. 

The Bkm horizon is strongly cemented or indurated. It 
is 3 to 12 inches thick. 

The Ck horizon is loamy, limy earths, high in calcium 
carbonate. It is white, pinkish white, pink, pinkish gray, 
light brown, very pale brown, strong brown, or reddish 
yellow. Caliche pebbles and gravel make up 2 to about 
15 percent, by volume. 


Miles Series 


The Miles series consists of deep, well drained, gently 
sloping soils on uplands. These soils formed in loamy 
alluvium on old high terraces. Permeability is moderate. 
Slopes range from 1 to 3 percent. The soils of the Miles 
series are fine-loamy, mixed, thermic Udic Paleustaifs. 

Typical pedon of Miles fine sandy loam, 1 to 3 percent 
slopes; from the Colorado River Bridge in the northeast 
part of Concho County, 0.7 mile southwest on Farm 
Road 2134, 1,600 feet south along field fence, and 270 
feet east of fence, in cropland: 


Ap—0 to 6 inches; brown (7.5YR 5/4) fine sandy ioam, 
dark brown (7.5YR 4/4) moist; weak subangular 
blocky structure; slightly hard, very friable; common 
fine roots; few fine siliceous pebbles; neutral; clear 
smooth boundary. 

Bt1—6 to 23 inches; reddish brown (SYR 4/4) sandy 
clay loam, dark reddish brown (5YR 3/4) moist; 
moderate fine and medium subangular blocky 
structure; hard, friable; common fine roots; few fine 
pores; many worm casts; few very fine siliceous 
pebbles; neutral; gradual smooth boundary. 

Bt2—23 to 53 inches; reddish brown (5YR 5/4) sandy 
clay loam, reddish brown (5YR 4/4) moist; moderate 
fine and medium subangular blocky structure; hard, 
friable; few fine roots; common very fine pores; thin 
clay films on faces of peds; few very fine siliceous 
pebbles; neutral; gradual smooth boundary. 

Bt3—53 to 61 inches; yellowish red (5YR 5/6) sandy 
clay loam, yellowish red (5YR 5/6) moist; weak 
coarse prismatic structure; hard, friable; few pockets 
of clean sand grains 2 to 6 mm in diameter ina 
matrix of bridged and coated sand grains in the 
upper part; few concretions, films, and threads of 
calcium carbonate in lower part; mildly alkaline; 
gradual smooth boundary. 

Bk—61 to 80 inches; reddish yellow (5YR 7/6) sandy 
clay loam, reddish yellow (5YR 6/6) moist; weak 
coarse prismatic structure; hard, friable; many fine 
and very fine pores; about 15 percent weakly 
cemented concretions, films, and threads of calcium 
carbonate; calcareous, moderately alkaline. 
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The зојит ranges in thickness Кот 60 to more than 
80 inches. Depth to secondary lime is 36 to 60 inches. 

The A horizon is reddish brown, light reddish brown, 
light brown, or brown. It is slightly acid to mildly alkaline. 
This horizon is 6 to 14 inches thick. 

The Bt horizon is reddish brown or yellowish red. It is 
sandy clay loam or clay loam; the clay content is 20 to 
35 percent. The upper part of the Bt horizon is neutra! ог 
mildly alkaline. The lower part is mildly alkaline or 
moderately alkaline and is calcareous in some pedons. 

The Bk horizon has similar characteristics as those of 
the Bt horizon except that it is calcareous and has 
secondary carbonates. 

The C or Ck horizon ranges from fine sandy loam to 
sandy clay loam and from reddish yellow to pink. 


Nuvalde Series 


The Nuvalde series consists of deep, well drained, 
moderately permeable soils on outwash plains and 
ancient stream terraces. These soils formed in 
calcareous, loamy, old alluvial sediment several feet 
thick. They are on nearly level and gently sloping 
uplands. Slopes range from 0 to 3 percent. The soils of 
the Nuvalde series are fine-silty, mixed, thermic Typic 
Calciustolls. 

Typical pedon of Nuvalde silty clay loam, O to 1 
percent slopes; from U.S. Highway 83 in Eden, 10.2 
miles northwest on Farm Road 2402, 0.7 mile north on 
road to ranch headquarters, 350 feet west along field 
fence, and 10 feet south, in rangeland: 


А—0 to 12 inches; dark brown (7.5YR 4/2) silty clay 
loam, dark brown (7.5 YR 3/2) moist; moderate fine 
granular structure; slightly hard, friable, sticky; many 
fine roots; few fine limestone pebbles; calcareous, 
moderately alkaline; gradual smooth boundary. 

Bw—12 to 22 inches; dark brown (7.5YR 4/4) silty clay, 
dark brown (7.5YR 3/4) moist; moderate medium 
subangular blocky structure; hard, firm, sticky; 
common fine roots; few fine pores; few fine 
limestone pebbles; few worm casts; calcareous, 
moderately alkaline; gradual smooth boundary. 

Bk1—22 to 34 inches; brown (7.5YR 5/4) silty clay loam, 
dark brown (7.5YR 4/4) moist; moderate fine 
subangular blocky structure; hard, friable, sticky; few 
fine roots; common fine pores; common worm casts; 
common fine concretions and soft bodies of calcium 
carbonate; calcareous, moderately alkaline; gradual 
smooth boundary. 

Bk2—34 to 48 inches; light brown (7.5 YR 6/4) silty clay 
loam, brown (7.5YR 5/4) moist; weak fine 
subangular blocky structure; hard, friable, sticky; few 
fine roots; few concretions and many soft bodies of 
calcium carbonate; calcareous, moderately alkaline; 
clear wavy boundary. 

Ск—48 to 60 inches; pink (7.5YR 7/4) silty clay loam, 
light brown (7.5YR 6/4) moist; common concretions 
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and few soft bodies of calcium carbonate; 
calcareous, moderately alkaline. 


The sofum ranges in thickness from 20 to 50 inches. 
The weighted average of the total clay content of the 10- 
to 40-inch control section is 35 to 50 percent. The 
silicate clay content ranges from 25 to 35 percent. 

The A horizon is dark grayish brown, grayish brown, 
dark brown, or brown. It is 7 to 16 inches thick. 

The Bw and Bk horizons are brown, pale brown, dark 
brown, or light brown. The texture is clay loam, silty clay 
loam, or silty clay. The amount of visible carbonates in 
the form of soft bodies ranges from 1 to 10 percent. 

The Ck horizon ranges from pink to white. The texture 
is clay loam, silty clay loam, or silty clay. 


Oplin Series 


The Oplin series consists of very shallow and shallow, 
wel! drained, moderately permeable soils on uplands. 
These soils formed in loamy material from fractured 
limestone bedrock of the Cretaceous Period. They are 
undulating to hilly. Slopes range from 1 to 30 percent but 
are dominantly 1 to 8 percent. The soils of the Oplin 
series are loamy-skeletal, carbonatic, thermic Lithic 
Calciustolls. 

Typical pedon of Oplin cobbly clay loam, in an area of 
Tarrant-Oplin-Kavett association, undulating; from U.S. 
Highway 83 in Eden, 5 miles west on U.S. Highway 87, 
2.5 miles north on a county road, 0.6 mile northeast on a 
ranch road past headquarters to gate, 0.25 mile west on 
side road, and 50 feet north, in rangeland: 


A—0 to 7 inches; dark grayish brown (10YR 4/2) cobbly 
clay loam, very dark grayish brown (10YR 3/2) 
moist; weak fine subangular blocky structure parting 
to moderate granular; hard, friable; many fine roots; 
common fragments, 30 percent cobble and 
flagstone size; about 12 percent cobbles and about 
30 percent gravel on surface; calcareous, 
moderately alkaline; clear wavy boundary. 

АК—7 to 14 inches; dark grayish brown (10YR 4/2) very 
flaggy clay loam, very dark grayish brown (10YR 
3/2) moist; moderate fine granular structure; hard, 
friable; common fine roots; common worm casts; 
about 85 percent limestone and caliche fragments, 
20 percent cobbles and flagstone size; pendants 
and coatings of secondary carbonates on lower 
sides of fragments; calcareous, moderately alkaline; 
abrupt wavy boundary. 

R—14 to 20 inches; coarsely fractured limestone. 


The solum ranges in thickness from 7 to 20 inches 
over limestone bedrock. The control section contains 
from 35 to 80 percent fragments of limestone that are 
mostly less than 10 inches across the long axis. 
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The A horizon is dark brown, brown, very dark grayish 
brown, dark grayish brown, or grayish brown. The fine 
earth fraction is clay loam: clay content is 28 to 35 
percent. Coarse fragments range from 15 to 65 percent 
in the А horizon and from 50 to 80 percent in the Ak 
horizon. Most fragments in the Ak horizon have 
pendants of calcium carbonate on the lower side. 
Calcium carbonate content in the whole soil smaller than 
2 centimeters is 40 to 60 percent. In the fine earth 
fraction, it is 10 to 30 percent. 

The R layer is indurated limestone. It is layered and 
coarsely fractured and has secondary calcium carbonate 
coatings in the upper part. 


Real Series 


The Real series consists of shallow, well drained, 
moderately permeable soils that formed in weakly 
cemented Cretaceous limestone and chalk. In many 
areas, the limestone and chalk are interbedded with thin 
layers of mar! and indurated limestone. These soils are 
on strongly sloping to hilly uplands. Slopes range from 8 
to 30 percent. The soils of the Real series are loamy- 
skeletal, carbonatic, thermic, shallow Typic Calciustolls. 

Typical pedon of Real gravelly clay loam, in an area of 
Oplin-Real complex, hilly; from U.S. Highway 87 in Eden, 
about 6.2 miles north on U.S. Highway 83, and 10 feet 
west of highway right-of-way, in rangeland: 


А--0 to 4 inches; very dark grayish brown (10YR 3/2) 
gravelly clay loam, very dark brown (10YR 2/2) 
moist; moderate fine and very fine granular 
Structure; hard, friable; many fine roots; 20 percent, 
by volume, weakly cemented limestone fragments; 
calcareous, moderately alkaline; clear wavy 
boundary. 

Ak—4 to 12 inches; very dark grayish brown (10YR 3/2) 
very gravelly clay loam, very dark brown (10YR 2/2) 
moist; moderate fine granular structure; hard, friable; 
many fine roots; 55 percent, by volume, weakly 
cemented limestone fragments; calcareous, 
moderately alkaline; abrupt wavy boundary. 

Crk—12 to 21 inches; soft fractured white limestone, 
yellow (10YR 8/8) mottles in limestone; platy; dark 
grayish brown (10YR 4/2) clay loam in fractures and 
seams; clear wavy boundary. 

Cr 一 21 to 60 inches; weakly cemented white and yellow 
limestone; massive. 


The solum ranges in thickness from 8 to 20 inches, 
which corresponds to the depth to a paralithic contact. 
Coarse fragments are 35 to 85 percent of the solum. 
The calcium carbonate equivalent ranges from 40 to 70 
percent in the whole soil smaller than 2 centimeters. 

The A and Ak horizons are very dark gray, dark gray, 
very dark grayish brown, grayish brown, dark grayish 
brown, brown, or dark brown. 
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Rioconcho Series 


The Rioconcho series consist of deep, moderately well 
drained, slowly permeable soils that formed in 
calcareous, clayey alluvial sediment. These soils are on 
nearly level flood plains and in valleys. Slopes range 
from 0 to 1 percent. The soils of the Rioconcho series 
are fine, mixed, thermic Vertic Haplustolls. 

A typical pedon of Rioconcho silty clay loam, 
occasionally fiooded; from southwest corner of 
courthouse in Paint Rock, 2 blocks east, 1 block south, 1 
block east to metal gate, 450 feet east of gate, and 30 
feet north of a field road, in cropland: 


Ap 一 0 to 5 inches; dark grayish brown (10YR 4/2) silty 
clay loam, very dark grayish brown (10YR 3/2) 
moist; weak fine granular and subangular blocky 
Structure; hard, friable; few fine roots; few cracks; 
calcareous, moderately alkaline; abrupt smooth 
boundary. 

А1--5 to 15 inches; very dark grayish brown (10YR 3/2) 
clay, very dark brown (10YR 2/2) moist; moderate 
medium subangular blocky structure; very hard, firm; 
few fine roots follow pressure faces; calcareous, 
moderately alkaline; clear wavy boundary. 

A2—15 to 50 inches; dark grayish brown (10YR 4/2) 
clay, very dark grayish brown (10YR 3/2) moist; 
moderate medium angular blocky structure; hard, 
firm; common very dark brown streaks in upper part; 
few fine roots; calcareous, moderately alkaline; 
gradual wavy boundary. 

Bk—50 to 60 inches; brown (7.5 YR 5/2) clay loam, dark 
brown (7.5YR 4/2) moist; weak fine subangular 
blocky structure; hard, friable; few threads and films 
of calcium carbonate; calcareous, moderately 
alkaline. 


The solum ranges in thickness from 34 to more than 
60 inches. Depth to limestone or gravel generally ranges 
from 6 to 20 feet. The texture of the 10- to 40-inch 
control section is clay loam, silty clay loam, clay, or silty 
clay; the clay content ranges from 35 to 55 percent. 
Calcium carbonate equivalent in the 10- to 40-inch 
control section ranges from 5 to 30 percent. COLE in the 
control section ranges from 0.07 to 0.09. Organic carbon 
has an irregular distribution with depth. 

The А horizon is very dark grayish brown, dark brown, 
dark grayish brown, grayish brown, or brown. It is 20 to 
60 inches thick. 

The B horizon is grayish brown, light brownish gray, 
very pale brown, pale brown, brown, or light brown. 


Rowena Series 


The Rowena series consists of deep, well drained, 
moderately slowly permeable soils that formed in 
calcareous, loamy or clayey, old alluvial sediment. These 
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soils are on nearly level and gently sloping uplands. 
Slopes range from 0 to 3 percent. The soils of the 
Rowena series are fine, mixed, thermic Vertic 
Calciustolls. 

Typical pedon of Rowena clay loam, 1 to 3 percent 
slopes; from Farm Road 765 in Millersview, 5.2 miles 
south on Farm Road 2134, 0.9 mile west on a county 
road, 90 feet south of corner of county road, in cropland: 


Ар—0 to 6 inches; dark grayish brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; hard, friable; common 
fine roots and worm casts; calcareous, moderately 
alkaline; abrupt smooth boundary. 

Bw—6 to 21 inches; dark brown (7.5YR 4/2) clay, dark 
brown (7.5YR 3/2) moist; moderate medium blocky 
structure; very hard, very firm; common fine roots; 
dark grayish brown streaks in filled cracks; few very 
fine caliche pebbles; calcareous, moderately 
alkaline; gradual wavy boundary. 

Вк1--21 to 31 inches; dark brown (7.5YR 4/4) clay, dark 
brown (7.5YR 3/4) moist; moderate medium blocky 
and angular blocky structure; very hard, very firm; 
few dark streaks in upper part; few caliche pebbles 
and soft masses of calcium carbonate in lower part; 
calcareous, moderately alkaline; clear wavy 
boundary. 

ВК2--31 to 36 inches; reddish yellow (7.5YR 6/6) silty 
clay loam; strong brown (7.5YR 5/6) moist; hard, 
friable; few fine roots; common soft masses of 
calcium carbonate; calcareous, moderately alkaline; 
clear wavy boundary. 

СК--36 to 60 inches; reddish yellow (7.5YR 6/6) clay 
loam; strong brown (7.5YR 5/6) moist; structureless; 
hard, friable; many soft masses and few cemented 
concretions of calcium carbonate; calcareous, 
moderately alkaline. 


The solum ranges in thickness from 22 to 60 inches. 
Distinct calcium carbonate accumulation begins at a 
depth of 24 to 40 inches (fig. 15). The COLE exceeds 
0.07. When the soil is dry, cracks 1 to 3 centimeters 
wide extend from the surface to a depth of 20 to 30 
inches. 

The A horizon is grayish brown, brown, dark grayish 
brown, very dark grayish brown, or dark brown. It is 5 to 
12 inches thick. 

The Bw horizon has the same colors as those of the A 
horizon. The texture is clay loam, silty clay, or clay. Clay 
content ranges from 35 to 50 percent. The Bw horizon is 
8 to 20 inches thick. 

The Bk horizon is grayish brown, dark grayish brown, 
brown, dark brown, reddish yellow, or reddish brown. 
The texture is clay loam, silty clay, or clay. 

The Ck horizon is pink, light reddish brown, light 
brown, reddish yellow, or yellowish red. The texture is 
silty clay loam, clay loam, or clay. Calcium carbonate 
equivalent of the Ck horizon is 20 to 60 percent. 
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Figure 15.—Rowena clay loam, 0 to 1 percent slopes, has 
accumulations of lime (calcium carbonate) at a depth of 3 to 4 
feet. This soil shrinks and cracks when it Is dry. 


Sagerton Series 


The Sagerton series consists of deep, well drained, 
moderately slowly permeable soils on gently sloping 
uplands. These soils formed in calcareous, loamy and 
clayey sediments on high ancient terraces near the 
Colorado River. Slopes range from 1 to 3 percent. The 
soils of the Sagerton series are fine, mixed, thermic 
Typic Paleustolls. 

Typical! pedon of Sagerton clay loam, 1 to 3 percent 
slopes; from Farm Road 765 in Millersview, 2.3 miles 
north on Farm Road 2134, 2.6 miles east on a county 
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road, 2,5 miles north on a county road to ranch 
headquarters, 3.1 miles east and northeast on a ranch 
road to metal field gate, 250 feet northeast, in cropland: 


Ар—0 to 7 inches; dark brown (7.5YR 4/2) clay loam, 
dark brown (7.5YR 3/2) moist; weak fine subangular 
blocky structure; hard, friable; few fine roots; few 
worm casts; few fine siliceous pebbles; mildly 
alkaline; abrupt smooth boundary. 

Bt1—7 to 16 inches; dark reddish gray (5YR 4/2) clay, 
dark reddish brown (5YR 3/2) moist; moderate 
medium subangular blocky structure; very hard, firm; 
common fine roots; common worm casts; clay films 
on faces of peds; few fine siliceous pebbles; 
moderately alkaline; gradual smooth boundary. 

Bt2—16 to 28 inches; reddish brown (5YR 4/4) clay, 
dark reddish brown (5YR 3/4) moist; moderate 
medium subangular blocky structure; very hard, very 
firm; few fine roots; common worm casts; 
Continuous clay films; few iron manganese 
concretions; few fine siliceous and caliche pebbles; 
moderately alkaline; gradual smooth boundary. 

Btk1 一 28 to 47 inches; reddish brown (5YR 5/4) clay, 
reddish brown (5YR 4/4) moist; weak medium 
subangular blocky structure; hard, firm; few fine 
roots; patchy clay films; few films and threads of 
calcium carbonate; few fine siliceous and chert 
pebbles; moderately alkaline; gradual smooth 
boundary. 

Btk2—47 to 65 inches; yellowish red (5YR 5/6) clay 
loam, yellowish red (5YR 4/6) moist; weak fine 
subangular blocky structure; hard, firm; common fine 
pores; about 35 percent soft bodies and concretions 
of calcium carbonate; calcareous, moderately 
alkaline. 


The solum ranges in thickness from 60 to more than 
80 inches. Depth to secondary carbonates ranges from 
20 to 28 inches. Distinct calcic horizons are at a depth of 
30 to 60 inches. The mollic epipedon is 11 to 20 inches 
thick. 

The А horizon is dark reddish brown, reddish brown, 
dark reddish gray, brown, dark brown, or grayish brown. 
Reaction is neutral or mildly alkaline. This horizon is 5 to 
12 inches thick. 

The Bt horizon is clay or clay loam throughout. The 
average clay content in the upper 20 inches of the Bt 
horizon ranges from about 35 to 45 percent. Reaction is 
neutral to moderately alkaline in the upper part of the Bt 
horizon and moderately alkaline in the lower part. The 
Bt1 horizon has colors similar to those of the A horizon. 
This horizon is 6 to 12 inches thick. The Bt2 and Bt3 
horizons are reddish brown, yellowish red, or brown. 
Some pedons do not have a Bt3 horizon. The Btk 
horizon is pink or is in shades of red. The calcic horizon 
is estimated to have 20 to 50 percent calcium carbonate 
equivalent, mostly in the form of soft masses and 
concretions. 
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Speck Series 


The Speck series consists of shallow, well drained, 
undulating soils on ridges. These soils formed over hard 
limestone. Permeability is slow. Slopes range from 1 to 5 
percent. The soils of the Speck series are clayey, mixed, 
thermic Lithic Argiustolls. 

Typical pedon of Speck cobbly clay loam, undulating; 
from Farm Road 2134 in Millersview, 8.2 miles east on 
Farm Road 765, 4.1 miles north on a county road, 0.8 
mile west on county and private road, 0.25 mile north to 
gate, 0.65 mile north on a pasture road to field, 110 feet 
west of field gate, and 45 feet south of fence, in 
rangeland: 


А--0 to 4 inches; dark brown (7.5YR 4/2) cobbly clay 
loam, dark brown (7.5YR 3/2) moist; weak fine and 
medium subangular blocky structure; hard, firm; 
common fine roots; about 20 percent, by volume, 
limestone cobbles; few stones; neutral; clear smooth 
boundary. 

Bt—4 to 14 inches; reddish brown (5YR 4/3) clay, dark 
reddish brown (5YR 3/3) moist; moderate fine and 
medium blocky structure; very hard, very firm; 
common fine roots; thin clay films on faces of peds; 
few small cobbles; mildly alkaline; abrupt irregular 
boundary. 

R—14 to 17 inches; fractured limestone bedrock. 


Thickness of the solum and depth to limestone 
bedrock range from 14 to 20 inches. Reaction is neutral 
or mildly alkaline. Coarse fragments of limestone cover 
as much as 15 percent of the surface and make up as 
much as 20 percent of the soil volume. The mollic 
epipedon ranges from 8 to 19 inches thick. 

The A horizon is very dark grayish brown, dark grayish 
brown, dark brown, brown, or reddish brown. It is 4 to 9 
inches thick. 

The Bt horizon is reddish brown, dark reddish brown, 
or brown. It is clay or clay loam; clay content ranges 
from 35 to 60 percent. In some pedons, secondary lime 
is in the Bt horizon as concretions or as coatings on the 
surface of fragments and in fractures of the bedrock. 

The R layer is limestone bedrock or limestone 
conglomerate. In some pedons, soil and secondary 
carbonates are in the fractures. 


Talpa Series 


The Talpa series consist of shallow and very shallow, 
well drained, undulating soils on uplands. These soils 
formed over fractured limestone bedrock. Permeability is 
moderate. Slopes range from 1 to 8 percent. The soils of 
the Talpa series are loamy, mixed, thermic Lithic 
Calciustolls. 

Typical pedon of Talpa loam, in an area of Talpa- 
Lueders-Cho complex, undulating; from U.S. Highway 87 
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in Eden, 10.1 miles north on U.S. Highway 83 to gate on 
east side of road, 0.15 mile east on ranch road to 
crossroad, 110 feet south on road, and 15 feet east, in 
rangeland: 


А—0 to 4 inches; dark grayish brown (10 YR 4/2) loam, 
very dark grayish brown (10YR 3/2) moist; weak fine 
granular structure; hard, friable; many fine roots; few 
worm casts; few fine limestone and caliche 
fragments; calcareous, moderately alkaline; clear 
smooth boundary. 

АК—4 to 8 inches; dark brown (10YR 4/3) gravelly loam, 
dark brown (10YR 3/3) moist; weak fine granular 
structure; hard, friable; few fine roots and worm 
casts; about 25 percent caliche and limestone 
gravel coated with secondary carbonates; 
calcareous, moderately alkaline; abrupt smooth 
boundary. 

R—8 to 15 inches; coarsely fractured indurated 
limestone. 


The solum ranges in thickness from 5 to 14 inches, 
which corresponds to the depth to bedrock. It contains 
10 to 35 percent limestone pebbles, cobbles, and 
stones. Secondary calcium carbonate coatings on the 
limestone range from less than 1 inch to about 2 inches 
thick. Carbonate content is less than 40 percent of the 
whole soil, excluding fragments coarser than 2 
centimeters. 

The A horizon is grayish brown, dark grayish brown, 
very dark grayish brown, brown, or dark brown. The 
texture is clay loam, silty clay loam, loam, or silt loam; 
clay content is 25 to 35 percent. 


Tarrant Series 


The Tarrant series consists of very shallow and 
shallow, well drained, moderately slowly permeable soils 
on undulating uplands. These soils formed in residuum 
from fractured limestone bedrock of the Cretaceous 
Period. Slope ranges from 1 to 8 percent. The soils of 
the Tarrant series are clayey-skeletal, montmorillonitic, 
thermic Lithic Calciustolls. 

Typical pedon of Tarrant cobbly clay, in an area of 
Tarrant-Oplin-Kavett complex, undulating; from U.S. 
Highway 83 in Eden, 8.15 miles west on U.S. Highway 
87, and 400 feet north of fence, in rangeland: 


A—0 to 10 inches; dark gray (10YR 4/1) cobbly clay, 
very dark gray (10YR 3/1) moist; moderate fine 
granular structure; hard, very friable; many fine 
roots; common platy limestone and caliche 
fragments, 20 percent channers, 10 percent 
cobbles, and 10 percent gravel; about 40 percent 
cobbles and about 30 percent gravel fragments on 
surface; calcareous, moderately alkaline; clear wavy 
boundary. 
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Ak—10 to 13 inches; dark brown (1078 4/3) extremely 
flaggy clay, dark brown (10YR 3/3) moist; weak fine 
granular structure; hard, very friable; common fine 
roots; common worm casts; about 80 percent 
limestone and caliche fragments, 50 percent 
flagstone and 30 percent cobble and gravel; 
pendants and coatings of secondary carbonates on 
lower sides of fragments; calcareous, moderately 
alkaline; abrupt wavy boundary. 

R—13 to 20 inches; coarsely fractured limestone. 


The soil ranges in thickness from 6 to 20 inches over 
limestone bedrock. It contains from 35 to 85 percent 
coarse fragments of limestone and caliche that are 
mostly less than 10 inches across the long axis. 

The A and Ak horizons are dark brown, brown, very 
dark grayish brown, dark grayish brown, or dark gray. 
Clay content of the fine earth fraction is 40 to 60 
percent. Coarse fragments range from 10 to 60 percent 
in the A horizon and from 60 to 90 percent in the Ak 
horizon. Most fragments in the Ak horizon have 
pendants of calcium carbonate on the lower side. 

The R layer is indurated limestone. It is layered and 
fractured and has secondary calcium carbonate coatings 
in the upper part. in some pedons, marly material is 
interbedded with hard limestone. 


Throck Series 


The Throck series consists of deep, well drained, 
slowly permeable soils on hilly uplands. These soils 
formed in clayey таг! and shaly clay. Slopes range from 
8 to 30 percent. The soils of the Throck series are fine, 
mixed, thermic Typic Ustochrepts. 

Typical pedon of Throck stony clay loam, in an area of 
Lueders-Throck association, hilly; from Farm Road 2134 
in Millersview, about 8.5 miles east on Farm Road 765, 
0.3 mile north on a county road, and 80 feet east of 
road, in rangeland: 


A—O to 4 inches; brown (10YR 5/3) stony clay loam, 
dark brown (10 YR 4/3) moist; moderate fine 
granular structure; hard, friable; common fine roots; 
common fine limestone and siltstone pebbles; about 
20 percent limestone fragments and stones 3 to 15 
inches in diameter on surface; calcareous, 
moderately alkaline; clear smooth boundary. 

Bw—4 to 15 inches; light olive brown (2.5Y 5/4) silty 
clay, olive brown (2.5Y 4/4) moist; moderate fine 
and very fine subangular blocky structure; hard, firm; 
common fine roots; common fine limestone pebbles; 
calcareous, moderately alkaline; clear маму 
boundary. 

Bk—15 to 32 inches; pale yellow (2.5Y 7/4) silty clay, 
light yellowish brown (2.5Y 6/4) moist; common 
distinct brownish yellow and gray mottles; moderate 
fine and medium subangular blocky structure; hard, 
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firm; common fine shale fragments and brown 
siltstone pebbles; common films and threads of 
calcium carbonate; calcareous, moderately alkaline; 
clear wavy boundary. 

C— 32 to 40 inches; light brownish gray (2.5Y 6/2) shaly 
clay; massive, breaking into thin platy fragments; 
calcareous, moderately alkaline. 


The solum ranges in thickness from 30 to 50 inches. 
Clay content of the control section is 35 to 45 percent. 
Most pedons are calcareous throughout. 

The A horizon is grayish brown or brown. In most 
pedons, fragments of limestone make up about 1 to 15 
percent, by volume. This horizon is 4 to 9 inches thick. 

The Bw horizon is pale brown, yellowish brown, brown, 
light yellowish brown, or light olive brown. The texture is 
silty clay loam, clay loam, silty clay, or clay. Fragments 
of limestone vary from a few to 30 percent, by volume, 
and are mostly less than 3 inches in diameter. The Bw 
horizon is 5 to 15 inches thick. 

The Bk horizon is light yellowish brown, yellowish 
brown, pale brown, pale yellow, olive yellow, or very pale 
brown. The texture is clay loam, silty clay loam, silty clay, 
or clay. Content of calcium carbonate is 15 to 40 
percent. 

The C or Ck horizon is olive gray, olive, light yellowish 
brown, light brownish gray, or light gray shaly clay or silty 
clay. Interbedded strata of limestone 2 to 24 inches thick 
are in most pedons at a depth of 40 to 80 inches. 


Tobosa Series 


The Tobosa series consists of deep, well drained, very 
slowly permeable soils on uplands. These soils formed in 
calcareous, clayey sediment. They are nearly level and 
gently sloping and are in wide valleys and on plains. 
Slopes range from 0 to 3 percent. The soils of the 
Tobosa series are fine, montmorillonitic, thermic Typic 
Chromusterts. 

Typical pedon of Tobosa clay, 0 to 1 percent slopes; 
from U.S. Highway 83 in Eden, 6.1 miles east on U.S. 
Highway 87, 1.5 miles south on a county road, and 38 
feet west, in a field: 


Ap 一 0 to 7 inches; dark grayish brown (10YR 4/2) clay, 
very dark grayish brown (10YR 3/2) moist: moderate 
fine subangular blocky structure; very hard, very 
firm, sticky and plastic; calcareous, moderately 
alkaline; clear smooth boundary. 

А--7 to 30 inches; dark grayish brown (10YR 4/2) clay, 
very dark grayish brown (10YR 3/2) moist; moderate 
medium angular blocky structure; common wedge- 
shaped peds; very hard, very firm, sticky and plastic; 
common intersecting slickensides in the lower part; 
calcareous, moderately alkaline; gradual wavy 
boundary. 

Bw—30 to 56 inches; grayish brown (10YR 5/2) clay, 
dark grayish brown (10YR 3/2) moist; moderate 
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medium angular blocky structure; common wedge- 
shaped peds; extremely hard, very firm, very sticky 
and plastic; common intersecting slickensides; 
calcareous, moderately alkaline; gradual wavy 
boundary. 

Ск--56 to 65 inches; pale brown (10YR 6/3) clay, dark 
brown (10YR 4/3) moist; massive; extremely hard, 
very firm, very sticky and plastic; about 5 percent, by 
volume, soft masses of calcium carbonate; 
calcareous, moderately alkaline. 


The solum ranges in thickness from 40 to 70 inches. 
When the soils are dry, cracks 1 inch to 3 inches wide 
extend from the surface to a depth of 20 inches or more. 
Intersecting slickensides begin at a depth of 14 to 30 
inches. The texture is clay or silty clay throughout. In 
undisturbed areas, the soils have gilgai microrelief. The 
microdepressions are 1 to 10 inches deep and 2 to 12 
feet across. Cycles of knolls and depressions are 
repeated each 12 to 24 feet. 

The A horizon is grayish brown, dark grayish brown, 
brown, dark brown, or very dark grayish brown. It is 14 to 
50 inches thick and is variable within the cyclic distances 
of 12 to 24 feet. 

The Bw or Bk horizon is dark grayish brown, dark 
brown, brown, grayish brown, pale brown, light brown, or 
light brownish gray. Visible calcium carbonate ranges 
from none to common. 

The Ck horizon is pink, pinkish gray, reddish yellow, 
pale brown, very pale brown, or yellowish brown. In 
some pedons, the Ck horizon is thin, and some pedons 
do not have a Ck horizon. Some pedons are underlain 
by limestone below a depth of 40 inches. 


Valera Series 


The Valera series consists of moderately deep, well 
drained, moderately slowly permeable soils on uplands. 
These soils formed in clayey sediment and material over 
caliche and limestone. They are gently undulating. 
Slopes range from 1 to 3 percent. The soils of the 
Valera series are fine, montmorillonitic, thermic 
Petrocalcic Calciustolls. 

Typical pedon of Valera silty clay, 1 to 3 percent 
slopes; from U.S. Highway 83 in Eden, about 5.4 miles 
east on U.S. Highway 87, 2.2 miles north on Farm Road 
2134, 0.4 mile east and north on a pasture road, and 
300 feet east, in a cultivated field: 


Ap 一 0 to 4 inches; dark grayish brown (10YR 4/2) silty 
clay, very dark grayish brown (10YR 3/2) moist; 
moderate medium granular structure; very hard, very 
firm, sticky and plastic; few fragments of limestone; 
calcareous, moderately alkaline; abrupt smooth 
boundary. 

А1—4 to 18 inches; dark grayish brown (10YR 4/2) silty 
clay, very dark grayish brown (10YR 3/2) moist; 
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moderate angular blocky structure; very hard, very 
firm, sticky and plastic; few fragments of limestone; 
calcareous, moderately alkaline; gradual wavy 
boundary. 

A2—18 to 36 inches; dark grayish brown (10YR 4/2) 
silty clay, very dark grayish brown (10YR 3/2) moist; 
moderate angular blocky structure; very hard, very 
firm, sticky and plastic; 8 percent limestone 
fragments; calcareous, moderately alkaline; abrupt 
wavy boundary. 

Вкт--36 to 47 inches; pink (7.5YR 8/4) strongly 
cemented calcium carbonate; pinkish white (7.5YR 
8/2) moist; many fragments of limestone; common 
fine soft white bodies of calcium carbonate. 

R—47 to 50 inches; fractured limestone, reprecipitated 
calcium carbonate in fractures. 


The solum ranges in thickness from 20 to 40 inches 
and corresponds to the depth to the petrocalcic horizon. 
Coarse fragments of limestone make up less than 15 
percent of the control section. The texture of the control 
section is silty clay or clay. Clay content ranges from 40 
to 55 percent. 

The Ap and A1 horizons are very dark grayish brown, 
dark grayish brown, grayish brown, dark brown, and 
brown. The A2 horizon has the same colors and in 
places is dark reddish brown. 

Some pedons have a Bw or Bk horizon that is one or 
two color units higher than the A horizon. 

The Bkm horizon ranges from strongly cemented to 
indurated calcium carbonate that is pink, white, or very 
pale brown. 

The R layer ranges from indurated limestone that 
contains interbedded marls, to soft limestone that is 
cemented in the upper part of the layer, to a mixture of 
limestone fragments, marls, and cemented caliche. 


Yahola Series 


The Yahola series consists of deep, well drained, 
moderately rapidly permeable soils on flood plains 


bordered by deeply cut channels of the Colorado River. 
These soils formed in loamy, calcareous, alluvial 
deposits of mixed origin. They are nearly level to gently 
sloping. Slopes range from 0 to 2 percent. The soils in 
the Yahola series are coarse-loamy, mixed (calcareous), 
thermic Typic Ustifluvents. 

Typical pedon of Yahola fine sandy loam, rarely 
flooded; about 650 feet south of the Colorado River on 
Farm Road 2134 and 40 feet west of highway right-of- 
way, in idle cropland: 


А—0 to 9 inches; brown (7.5YR 5/4) fine sandy loam, 
dark brown (7.5 YR 3/4) moist; weak fine subangular 
blocky structure; slightly hard, very friable; many fine 
roots; common worm casts; few fine siliceous 
pebbles; calcareous, moderately alkaline; clear 
smooth boundary. 

C1—9 to 36 inches; light reddish brown (5YR 6/4) fine 
sandy loam, reddish brown (5YR 4/4) moist; 
massive; soft, very friable; common thin strata of 
loam; common fine roots; few worm casts; few fine 
siliceous pebbles; calcareous, moderately alkaline; 
gradual smooth boundary. 

С2--36 to 60 inches; light reddish brown (5YR 6/4) 
loam, reddish brown (BYR 4/4) moist; massive; 
slightly hard, very friable; common thin strata of fine 
sandy loam; few fine siliceous pebbles; calcareous, 
moderately alkaline. 


The А horizon ranges in thickness from 4 to 15 inches. 
It is brown, light brown, light reddish brown, reddish 
brown, reddish yellow, and yellowish red. 

The C horizon is light reddish brown, reddish brown, 
reddish yellow, brown, and light brown. It is fine sandy 
loam or loam, or it has strata (bedding planes) of these 
textures and loamy fine sand or occasionally of silty clay 
loam. Clay content ranges from 5 to 18 percent. 


Formation of the Soils 
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In this section the factors of soil formation are 
described and related to the soils in the survey area. The 
characteristics of the soil at any given point are 
determined by the physical and mineral composition of 
the parent material; the climate under which the parent 
material accumulated and has existed since 
accumulation; the plant and animal life on and in the soil; 
the relief, or lay of the land; and the length of time the 
forces of soil formation have acted on the soil material. 
Ail of these factors influence the present characteristics 
of every soil, but the significance of each factor varies 
from one piace to another. in one area one factor can 
dominate the formation of a soil, and in another, a 
different factor can be more important. 

The interrelationship among these five factors is 
Complex, and the effects of any one factor cannot be 
isolated and completely evaluated. Each factor and the 
probable effects of each factor are described separately. 


Parent Material 


Parent material is the unconsolidated mass from which 
the soils form. The kind of parent material determines 
the limits of the chemical and mineralogical composition 
of the soil. In Concho County, the soils formed in 
material from three different geological systems—the 
Permian, Cretaceous, and Quaternary (3). 

Material of the Permian system is mainly interbedded 
limy shale, marl, and limestone of the Wichita and Clear 
Fork Groups (fig. 16). Several rock formations of 
Permian age are in the northern half of Concho County. 
The oldest formation is on the eastern side of the 
county, and the youngest is on the western side (6). 
These formations lie in a north-south direction, and 
several of them form prominent east-facing escarpments. 
The Lueders, Talpa, and Speck soils formed in material 
weathered from limestone and marl. The Throck soils 
formed in material weathered from limy shale. 

An outstanding topographic feature of the county is 
the Brady Mountains, which are part of the Cretaceous 
system. The mountains extend from east to west across 
the central part of the county and are outlined in most 
areas by steep escarpments that are generally north 
facing. These hills are capped with limestone of the Fort 
Terrett Formation and form the northern edge of the 
Edwards Plateau in Concho County. The lower part of 
these hills are composed of a narrow band of limy 
sediment of the Antlers Sand Formation. Real soils 


formed below the limestone scarps and along foot 
slopes in the loamy material of the basal Cretaceous 
(Antlers Sand). The Segovia Formation is in the south 
and southwest part of the county and also consists of 
alternating beds of limestone and marl. The Eola, Kavett, 
Oplin, Tarrant, and Valera soils formed over limestones 
of the Fort Terrett and Segovia Formations. 

Loamy and clayey material of the Quaternary system 
was deposited in valleys, on high terraces, and on 
upland plains over extensive areas in Concho County. 
The Angelo, Cho, Karnes, Lipan, Mereta, Miles, Nuvalde, 
Rowena, Sagerton, and Tobosa soils formed in this 
material. The Cho soils formed in the most calcareous 
and most gravelly outwash, and Tobosa soils formed in 
the most clayey outwash. The parent material of soils on 
flood plains of streams consists of recent deposits of 
alluvium. The Dev, Frio, Gageby, Rioconcho, and Yahola 
Soils formed in these deposits and are moderately 
alkaline. 


Plant and Animal Life 


Plants, animals, earthworms, insects, bacteria, and 
fungi have contributed to the development of soils. The 
mixed prairie grassland contributes large amounts of 
organic matter and organic acids that help to weather 
the parent material and reduce erosion. When the roots 
of grasses and trees decay, they leave a network of 
channels and pores that increase the passage of air and 
water through the soil. Burrowing by earthworms and 
termites increases porosity by leaving open channels for 
the movement of water and air into the soil. Earthworms 
also help distribute organic matter to deeper parts of the 
soil through their castings. Micro-organisms help to 
decompose organic matter, release nutrients, and add 
nitrogen to the soil. 

At one time there were millions of prairie dogs 
throughout this area. They burrowed deep down into the 
caliche and brought highly calcareous soil material to the 
surface. Tree roots are now able to grow much deeper 
through these old filled-in burrows, especially in shallow 
Soils, such as the Cho and Mereta soils. 


Climate 


The climate of Concho County is dry, subhumid, and 
fairly uniform. It has had a definite effect on soil 
formation. Rainfall, evaporation, temperature, and wind 
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Figure 16.—Permian limestone underlies most of soils in the northern half of Concho County. An upheaval of limestone bedrock in the bed 
of Kickapoo Creek west of Paint Rock is about 500 feet tong, 40 feet wide, and 10 feet high. It follows the course of the stream. The 
soil along the creek banks is Frio silty clay loam, occasionally flooded. 


are factors of climate that influence soils. The limited 
rainfal! has not been heavy enough to cause much 
leaching of calcium carbonate from the soils; therefore, 
they are calcareous to the surface. Most of the soils 
have a layer in which calcium carbonate has 
accumulated at the normal wetting depth. 

Patterns of rainfall distribution cause the soils to be 
alternately wet and dry. When a clay soil, such as 
Tobosa clay, dries, it becomes severely cracked. The 
cracks fill with water during rainfall. As the clay soil 
becomes wet, it swells and the cracks begin to close. 
This alternate shrinking and swelling causes the soil to 


churn and offsets the downward movement of clay into 
the subsoil. 


Relief 


Relief, or topography, affects soil formation through its 
influence on drainage, runoff, erosion, plant cover, and 
soil temperature. The relief of Concho County ranges 
from nearly level plains to broad, dissected interstream 
divides that are sloping to steep. More water enters soils 
that are nearly level because runoff is slower. These 
soils are generally deep. Runoff is more rapid on soils 
that are strongly sloping or steep. Steeper soils are more 
likely to erode, and thus are less likely to be deep. 
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Relief also affects the kind and amount of vegetation 
on a soil. Soils that have north-facing slopes receive less 
direct sunlight and lose less moisture through 
evaporation than soils that have south-facing slopes. 
The north-facing soils generally produce more vegetation 
and are darker. 


Time 


The length of time in which climate, living organisms, 
and topography have acted on parent material affects 
soil characteristics. Soils that have been weathered for a 
short period resemble the parent material more than 
those weathered for a longer period. Soils that formed in 
recent alluvium on bottom lands and stream terraces are 
younger than soils that formed on uplands. Except for an 
accumulation of organic matter and darkening of the 
surface layer, Dev, Frio, Gageby, and Yahola soils have 
retained most of the characteristics of their loamy parent 
material. Miles and Sagerton soils are an example of 
older soils that have well developed horizons. These 
soils have developed a distinct surface layer and subsoil 
that bear little resemblance to the original parent 
material. 


Processes of Horizon Differentiation 


The soil-forming factors produce a succession of 
layers, or horizons, in the soil profile from the surface 
down to bedrock. The horizons differ in one or more 
properties; for example, thickness, color, texture, 
Structure consistence, porosity, and reaction. 

Most profiles consist of three major horizons, the A, B, 
and C horizons. In some young soils, a B horizon has 
not developed. Several processes are involved in the 
formation of horizons. In Concho County, the main 
Processes are leaching of calcium carbonate and bases, 
accumulation of organic matter, and formation and 
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translocation of silicate clay minerals. In most soils, more 
than one of these processes have been active in the 
development of the horizons. 

The A horizon is the surface layer. It is the horizon of 
maximum accumulation of organic matter. Various 
dissolved or suspended materials, such as calcium 
carbonate, iron, or clay, may have been leached out of 
the A horizon down into the B horizon. If a soil is 
plowed, the upper part of the A horizon is disturbed. This 
disturbed layer is called the Ap horizon. 

The B horizon lies directly below the A horizon. It is 
the horizon of maximum accumulation of dissolved or 
suspended material or an altered horizon that shows 
distinct structure but little evidence of clay translocation 
or accumulation. 

The Bk horizon is a layer of carbonates, commonly 
calcium carbonate. Some soils have calcium carbonate 
concretions that have become cemented or indurated. 
An indurated, or petrocalcic, horizon is called a Bkm 
horizon. Karnes soils have a distinct Bk horizon, and Cho 
and Mereta soils have a distinct Bkm horizon. 

The Bt horizon has a significant amount of clay 
accumulation and generally is firmer than the horizons 
directly above or below. A Bw horizon has distinct 
Structure and little evidence of accumulation of clay 
material. Miles and Sagerton soils have a distinct Bt 
horizon, and Frio and Tobosa soils have a Bw horizon. 

The C horizon is relatively unchanged by the soil 
forming processes; however, it has been somewhat 
modified by weathering. The Ck horizon has 
accumulated a significant amount of calcium carbonates. 
The Cr horizon is unconsolidated underlying material, 
such as soft shale or soft limestone. 

The R layer is consolidated bedrock, such as 
limestone. 

Some soils do not have a B horizon, a C horizon, or 
an R layer. 
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ABC soil. A soil having an A, a B, and a C horizon. 

AC soil. A soil having only an A and a C horizon. 
Commonly such soil formed in recent alluvium or on 
steep rocky slopes. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely 
difficult. 

Association, soil. A group of soils geographically 
associated in a characteristic repeating pattern and 
defined and delineated as a single map unit. 

Available water capacity (avallable moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
Soil water at field moisture capacity and the amount 
at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 
as— 


Inches 


Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Bottom land. The normal flood plain of a stream, 
subject to flooding. 

Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

Caliche. A more or less cemented deposit of calcium 
carbonate in soils of warm-temperate, subhumid to 
arid areas. Caliche occurs as soft, thin layers in the 
soil or as hard, thick beds just beneath the solum, or 
it is exposed at the surface by erosion. 


Channery soll. A soil that is, by volume, more than 15 
percent thin, flat fragments of sandstone, shale, 
slate, limestone, or schist as much as 6 inches 
along the longest axis. A single piece is called a 
fragment. 

Clay. As a soi! separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Climax vegetation. The stabilized plant community on a 
particular site. The plant cover reproduces itself and 
does not change so long as the environment 
remains the same. 

Coarse fragments. If round, mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter; if flat, mineral or rock particles (flagstone) 
15 to 38 centimeters (6 to 15 inches) long. 

Coarse textured soil. Sand or loamy sand. 

Cobblestone (or cobble). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.5 to 25 
centimeters) in diameter. 

Colluvium. Soil material, rock fragments, or both moved 
by creep, slide, or local wash and deposited at the 
base of steep slopes. 

Complex slope. Irregular or variable slope. Planning or 
constructing terraces, diversions, and other water 
control measures on a complex slope is difficult. 

Complex, soil. A map unit of two or more kinds of soil in 
such an intricate pattern or so small in area that it is 
not practical to map them separately at the selected 
scale of mapping. The pattern and proportion of the 
5015 are somewhat similar in all areas. 

Compressible (in tables). The volume of soft soil 
decreases excessively under load. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The 
composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide 
are common compounds in concretions. 

Conservation tillage. A tillage system that does not 
invert the soil and that leaves a protective amount 
of crop residue on the surface throughout the year. 
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Consistence, soll. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
"wire" when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft. —When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Contour stripcropping. Growing crops in strips that 
follow the contour. Strips of grass or close-growing 
crops are alternated with strips of clean-tilled crops 
or summer fallow. 

Control section. The part of the soil on which 
classification is based. The thickness varies among 
ditferent kinds of soil, but for many it is that part of 
the soil profile between depths of 10 inches and 40 
or 80 inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Decreasers. The most heavily grazed climax range 
plants. Because they are the most palatable, they 
are the first to be destroyed by overgrazing. 

Deferred grazing. Postponing grazing or resting 
grazingland for a prescribed period. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope areas 
by diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered 
drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the 
sudden deepening of channels or the blocking of 
drainage outlets. Seven classes of natural soil 
drainage are recognized: 

Excessively drained. —Water is removed from the 
soil very rapidly. Excessively drained soils are 
commonly very coarse textured, rocky, or shallow. 
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Some are steep. All are free of the mottling related 
to wetness. 
Somewhat excessively drained. —Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 
Well drained. —Water is removed from the soil 
readily, but not rapidly. It is available to plants 
throughout most of the growing season, and 
wetness does not inhibit growth of roots for 
significant periods during most growing seasons. 
Well drained soils are commonly medium textured. 
They are mainly free of mottling. 
Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. 
Moderately well drained soils are wet for only a 
short time during the growing season, but 
periodically they are wet long enough that most 
mesophytic crops are affected. They commonly 
have a slowly pervious layer within or directly below 
the solum, or periodically receive high rainfall, or 
both. 
Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly 
restricts the growth of mesophytic crops unless 
artificial drainage is provided. Somewhat poorly 
drained soils commonly have a slowly pervious 
layer, a high water table, additional water from 
seepage, nearly continuous rainfall, or a combination 
of these. 
Poorly drained. —Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage 
results from a high water table, a slowly pervious 
layer within the profile, seepage, nearly continuous 
rainfall, or a combination of these. 
Very poorly drained, —Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are 
commonly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly 
continuous, they can have moderate or high slope 
gradients. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 
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Erosion. The wearing away of the land surface by water, 


wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building up of such landscape features as flood 
plains and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a resuit of the 
activities of man or other animals or of a 
catastrophe in nature, such as fire, that exposes the 
surface. 

Escarpment. A steep slope separating two 
comparatively level or more gently sloping surfaces. 

Excess fines (in tables). Excess silt and clay are in the 
soil. The soil is not a source of gravel or sand for 
construction purposes. 

Excess lime (in tables). Excess carbonates in the soil 
restrict the growth of some plants. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fine textured soil. Sandy clay, silty clay, and clay. 

Flagstone. A thin fragment of sandstone, limestone, 
slate, shale, or (rarely) schist, 6 to 15 inches (15 10 
37.5 centimeters) long. 

Flood plain. A nearly level айима! plain that borders а 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Forb. Any herbaceous plant that is not a grass or a 
sedge. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or Soil-forming factors 
responsible for the formation of the solum, or true 
Soil, from the unconsolidated parent material. 

Gilgai. Commonly a succession of microbasins and 
microknolls in nearly level areas or of microvalleys 
and microridges parallel with the slope. Typically, 
the microrelief of Vertisols—clayey soils having a 
high coefficient of expansion and contraction with 
changes in moisture content. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 


inches (2 millimeters to 7.5 centimeters) in diameter. 


An individual piece is a pebble. 

Gravelly soil material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.5 
centimeters) in diameter. 
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Gully. A miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an upper case letter represents the major 
horizons. Numbers or lower case letters that follow 
represent subdivisions of the major horizons. An 
explanation of the subdivisions is given in the Soi! 
Survey Manual. The major horizons of mineral soil 
are as follows: 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 

В horizon.—The mineral horizon below ап О, A, or E 
horizon. The B horizon is, in part, a layer of 
transition from the overlying horizon to the 
underlying C horizon. The B horizon also has 
distinctive characteristics, such as accumulation of 
clay, sesquioxides, humus, or a combination of 
these; prismatic or blocky structure; redder or 
browner colors than those in the A horizon; or a 
combination of these. The combined A and B 
horizons are generally called the solum, or true soil. 
If à soil does not have a B horizon, the A horizon 
alone is the solum. 

С horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil- 
forming processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. lf the material is known to differ from 
that in the solum, the Arabic numeral 2 precedes the 
letter C. 

Я layer.—Consolidated rock (unweathered bedrock) 
beneath the soil. The rock commonly underlies a C 
horizon, but can be directly below an A ora B 
horizon. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
Soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not considered 
but are separate factors in predicting runoff. Soils 
are assigned to four groups. In group A are soils 
having a high infiltration rate when thoroughly wet 
and having a low runoff potential. They are mainly 
deep, well drained, and sandy or graveily. In group 
D, at the other extreme, are soils having a very slow 
infiltration rate and thus a high runoff potential. They 


74 


have а сїаурап or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is 
undrained. 

Increasers. Species in the climax vegetation that 
increase in amount as the more desirable plants are 
reduced by close grazing. Increasers commonly are 
the shorter plants and the plants that are the less 
palatable to livestock. 

Infiltration. The downward entry of water into the 
immediate surface of soil or other material. This 
contrasts with percolation, which is movement of 
water through soil layers or material. 

Invaders. On range, plants that encroach into an area 
and grow after the climax vegetation has been 
reduced by grazing. Generally, invader plants follow 
disturbance of the surface. 

Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are— 
Border. —Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Controlled flooding.— Water is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 

Drip (or trickle).—Water is applied slowly and under 
low pressure to the surface of the soil or into the 
soil through such applicators as emitters, porous 
tubing, or perforated pipe. 

Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler. —Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 

Large stones (in tables). Rock fragments that are 3 
inches (7.5 centimeters) or more across. Large 
stones adversely affect the specified use of the soil. 

Leaching. The removal of soluble materia! from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
2B to 50 percent silt particles, and less than 52 
percent sand particles. 

Low strength. The soi! is not strong enough to support 
loads. 

Mast. Acorns, pecans, and similar seeds of trees that 
serve as food for deer, turkey, and other animals. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Mineral soil. Soil that is mainly mineral material and low 
in organic material. Its bulk density is more than that 
of organic soil. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 
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Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, and 
biological properties of the various horizons, and the 
thickness and arrangement of those horizons in the 
soil profile. 

Motte. A clump of trees in a prairie. 

Munsell notation. A designation of color by degrees of 
the three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, boron, 
and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Outwash plain. A landform of mainly sandy ог coarse- 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is 
generally low in relief. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called “а soil.” 
A редоп is three dimensional and large enough to 
permit study of all horizons. 15 area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Peres slowly (in tables). The slow movement of water 
through the soil adversely affects the specified use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 


Very SDW... less than 0.06 inch 
Slow... ... 0.06 to 0.2 inch 
Moderately slow... so 0.2 to 0.6 inch 
Moderate.............. ..0.6 inch to 2.0 inches 
Moderately rapid.. ^. 2,0 to 6.0 inches 


.....6.0 to 20 inches 
Very rapid... more than 20 inches 

Phase, soil. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 

pH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Subsurface tunnels or pipelike cavities 
are formed by water moving through the soil. 
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Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Playa. The flat-floored bottom of an enclosed basin that 
becomes at times a shallow lake. 

Plowpan. A compacted layer formed in the soil directly 
below the plowed layer. 

Ponding. Standing water on soils in closed depressions. 
Unless the soils are artificially drained, the water can 
be removed only by percolation or 
evapotranspiration. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Rangeland. Land on which the potential natural 
vegetation is predominantly grasses, grasslike 
plants, forbs, or shrubs suitable for grazing or 
browsing. It includes natura! grasslands, savannas, 
many wetlands, some deserts, tundras, and areas 
that support certain forb and shrub communities. 

Range condition. The present composition of the plant 
community on a range site in relation to the 
potential natural plant community for that site. 
Range condition is expressed as excellent, good, 
fair, or poor, on the basis of how much the present 
plant community has departed from the potential. 

Range site. An area of rangeland where climate, soil, 
and relief are sufficiently uniform to produce a 
distinct natural plant community. A range site is the 
product of all the environmental factors responsible 
for its development. It is typified by an association of 
species that differ from those on other range sites in 
kind or proportion of species or total production. 

Reaction, soil. A measure of the acidity or alkalinity of a 
Soil expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely асїд.................................................. below 4.5 
Very strongly acid... 4.5 to 5.0 
Strongly acid........ 5.1 to 5.5 
Medium acid.... 5.6 to 6.0 
Slightly acid. 6.1 to 6.5 
Neutral.......... 6.6 to 7.3 
Mildly alkaline....... 7.4 to 7.8 
Moderately alkaline.. 7.9 to 8.4 
Strongly alkaline........... 8.5 to 9.0 


Very strongly alkaline... .9.1 ! and higher 


Relief. The elevations or inequalities a a land surface, 
considered collectively. 

Rill. A steep sided channel resulting from accelerated 
erosion. A rill is generally a few inches deep and not 
wide enough to be an obstacle to farm machinery. 

Rippable. Rippable bedrock or hardpan can be 
excavated using a single-tooth ripping attachment 
mounted on a tractor with a 200-300 draw bar 
horsepower rating. 
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Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Rooting depth (in tables). There is a shallow root zone. 
The soil is shallow over a layer that greatly restricts 
roots. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Saline soil. A soil containing soluble salts in an amount 
that impairs the growth of plants. A saline soil does 
not contain excess exchangeable sodium. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Seepage (in tables). The movement of water through the 
soil adversely affects the specified use. 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the underlying material. All the 
soils of a series have horizons that are similar in 
composition, thickness, and arrangement. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and surface runoff. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Slickensides. Polished and grooved surfaces produced 
by one mass sliding past another. In soils, 
slickensides may occur at the bases of slip surfaces 
on the steeper slopes; on faces of blocks, prisms, 
and columns; and in swelling clayey soils, where 
there is marked change in moisture content. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 

Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory 
performance of the soil for a specific use. 
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Slow intake (in tables). The slow movement of water 
into the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.5 centímeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between 
specified size limits. The names and sizes of 
separates recognized in the United States are as 


follows: 
Millime- 
ters 

Very coarse sand... 2.0 to 1.0 
Coarse sand......... e» 1.0 to 0.5 
Medium sand... ..0.5 to 0.25 
Fine sand.......... .0.25 to 0.10 
Very fine sand.. .....0.10 to 0.05 
ilU: ineat reet rrr temere са 0.05 to 0.002 
[e T ——— less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A, E, and B 
horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Stripcropping. Growing crops in a systematic 
arrangement of strips or bands that provide 
vegetative barriers to wind and water erosion. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure are—p/aty 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), columnar (prisms with 
rounded tops), b/ocky (angular or subangular), and 
granular. Structureless soils are either single grained 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the 
soil or partly worked into the soil. It protects the soil 
from wind and water erosion after harvest, during 


preparation of a seedbed for the next crop, and 
during the early growing period of the new crop. 

Subsoll. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Substratum. The part of the soil below the solum. 

Summer fallow. The tillage of uncropped land during 
the summer to control weeds and allow storage of 
moisture in the soil for the growth of a later crop. А 
practice common in semiarid regions, where annual 
precipitation is not enough to produce a crop every 
year. Summer fallow is frequently practiced before 
planting winter grain. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the “plow layer," or the "Ap horizon." 

Terrace. An embankment, or ridge, constructed on the 
contour or at a slight angle to the contour across 
sloping soils. The terrace intercepts surface runoff, 
so that water soaks into the soil or flows slowly to a 
prepared outlet. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 
Texture, soil. The relative proportions of sand, silt, and 

clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying "coarse," “fine,” or "very 
fine." 

Thin layer (in tables). Otherwise suitable soil material is 
too thin for the specified use. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Valley fill. In glaciated regions, material deposited in 
stream valleys by glacial melt water. In nonglaciated 
regions, alluvium deposited in stream valleys by 
heavily loaded streams. 

Weathering. All physical and chemical changes 
produced by atmospheric agents in rocks or other 
deposits at or near the earth's surface. These 
changes result in disintegration and decomposition 
of the material. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 


[Data recorded in the period 1951-81 at Eden, Texas] 


= 
Ф = 
© J = ос m о о O O O о о о m 1 | n 
#3 ua 5] . . . . a . . » * 0 е . 1 1 . 
ы = Alea = о о о о о о о O о O ' в m 
> 
ЕЗІ 
woo 
ОЧИН 
Be ¥ O a m m w ла а w w а m сч 1 в о 
но в 4 1 < 
Ф a по 1 ! 
g 45879 
3 FE OO 
+ n A буо t = с О о o од N d 3 ! m 
E: 1 са о ~ nmr г 0 со с A =“ < i 1 © 
+ 1 [v] 5 = е . » . . е . . е е . . 4 0 е 
ч со 8 A ч а = ал а сз m un m G À о 
г > = «e 
© ad iA Cu rs ш ш E 
o Ч ' оса = ча = m s о u m o ' 0 ~ 
н = ва а cq t a ~ m ~ Оо w m я 1 1 = 
о, or n 8 я • LJ . . . . . е е . . • 1 1 . 
Label Ф H о о o о "m о о о о о о о ~ 
= a ч 
ب‎ ае а i ci пи ийш ме ت ت‎ сета тест Алайын 
с с m ~ ~ A с с о о о m vw П П ~ 
0 5 оч a mH m t «d г ч om ос ' 1 со 
H ~ . » . . в . . . . . . е 1 1 . 
o = = = что я = a m N ma o m 
> N 
< 
一 一 一 一 一 一 一 一 一 一 一 一 十 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 
Ф © = 
о со ар t- m A ал ю ооо ма 1 ' ту 
вън Oe | о m O Ga a O сз o о m = o ' ' с 
ноз ни A я ч m un ~ о о с t HN t м 
ЕРГЕН E 5 © 
ао 
ا ا‎ ме ак чыды па eee шш ЫЕ 
š 
ЕРІ 
oot | о m о GO о с ооо wv эз о m ' фо 5 
анс о 4 ча vou ода T о mM À 1 ! 
[| = 295 1 1 
eo | 2678 
> 8 
т + 
ал --------- пе ت ا ت‎ пи ت‎ r €" € € t Т. 
H o 
= н 
о |Z | ЯЗЬ, 
H > зо: fl “~ m D сз шю с о m с 8 m 4 a П 
2 тысы о о сос M о о о о о o с 1 © |! 
> © vod = а = = À іа а 
4 = ен 5 
H ве 
8, Š 
5 TU rte — n  - ---n - y. á. کے‎ =н» U Ñ Ñ Í тена. 
е бээ =“ c a «= << N о о NN о в о 1 П 
де Бә . . . . . . • . . . . . . 1 t 
на о ~ À о ~ m о m сз о г д о m 1 1 
Фа w ш b со ~ ооо гг со ú < о 
> D 
چ کے > ا کے‎ 
o 
ЕРЕ, ч O ш бу с л = O с о m m о 1 ' 
ore 5 f . . . » . » . . . . . . е i 1 
на с по m а а оо ю я m N ш ч 4 1 
vgs mms i а со mn + m in 
= в = 
° 
е, „В = wv i G о о о о ғә о m ad о а 1 
5886 в. M . . . е е . е е 4 . . . 4 ' 
на о аа а = ~ m о со A а о m ~ ' 
oux о o ~ © GO с ас с о о wv ж ~ 
> Я 
一 一 一 一 一 一 一 -有 一 十 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 
4 4 1 Г 1 % 1 ' ' ' ' ' 1 ' ' 
tid: 111185112. kii 
a 1 ~ 1 ' ' t П 1 ө 1 ы ы о в I 
> г B ' 1 ' ' ' ' 8 ы 8 o "5 Фф = 
= ' і 1 1 Ц 42 Ф 8 мы но d 
о g Ë Яя ч t П 1 за © а 5 чо > + 
= 8 о 144 Q ° ~ ə 42 о Ф n» Я o 
5 9 H & E B 3 S & © 5 9 5“ S 
> за = қ N NDN wu 0 8 2 с > 


ТЕ can be calculated by adding the 


2, and subtracting the temperature below which 


58: 


(50 


is a unit of heat available for plant growth. 
dividing the sum b 


maximum and minimum daily temperatures, 


* À growing degree day 
growth is minimal for the principal crops in the area 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


[Data recorded in the period 1951-81 
at Eden, Texas] 


| Temperature 

| 一 rr 
Probability | 24 Фр | 28 | s ° 

| 


or lover | or lower or lower 


Last freezing 
temperature 
in spring: 

1 year in 10 March 25 
later than-- 


April 5 April 15 


2 years in 10 


later than-- March 17 March 30 April 10 


5 years in 10 


later than-- March 3 March 17 March 30 


First freezing 
temperature 
in fall: 

November 10 October 30 


1 year in 10 October 23 


earlier than-- 


2 years in 10 


earlier than-- | November 17 | November 5 October 29 
5 years in 10 


earlier than-- | November 30 | November 16 | November 9 


TABLE 3.--GROWING SEASON 
[Data recorded in the period 1951-81 
at Eden, Texas) 


Daily minimum temperature 
during growing season 


Probability Higher | Higher | Higher 
than | than | than 

о о о 

249; | 28°F | 32°F 

| Days | ays | ау5 

9 years in 10 | 244 | 215 | 200 
8 years in 10 | 253 | 225 | 208 
5 years in 10 | 271 | 243 | 223 
2 years in 10 | 288 | 261 | 239 
1 year in 10 | 297 | 271 | 247 
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80 Soil Survey 


TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 
s=— T үт 


Map | Soil name | Acres Percent 
symbol | 
| | і 
AnA |Ange1o silty clay loam, 0 to 1 percent в1оре5-------------------.-...... | 29,180 | 4.6 
AnB jAngelo silty clay loam, 1 to 3 percent slopes---- | 9,950 | 1.6 
ChB | сво loam, 1 to 5 percent 510рез-------- ene | 5,630 | 0.9 
coc 1208 gravelly loam, undulating--------------------- Se eo ee ee | 79,190 | 12.5 
DV [26У gravelly loam, frequently flooded--------- r smua Eum cz iei јаја 1,990 | 0.3 
EKB [£0 воћна association, undulating-------- жээсэээ a es a CD EE -------.| 23,750 | 3.7 
Ео jFrio silty clay loam, occasionally flooded------------- rs sesensnseseesere ===> | 5,970 | 0.9 
Fr (Егіс silty clay loam, frequently Ғ1оойей--------------------------- assia RSS EZ | 10,690 1.7 
Ga |Gageby loam, rarely Ғ1оойбей---------------------------- | 3,440 0.5 
KaB |Karnes loam, 1 to 5 percent 51оре5--------------------- | 6,780 | 1.1 
KtB jKavett silty clay, 0 to 3 percent 51орея-------------------.......... Pannes II 24,170 | 3.8 
KXB (Казере-Своговил Complex, чипди1аб1п4---------------.................. women NR 53,360 | 8.4 
LpA jLipan clay, ponded---------- павевеневнанаврне EERIE FERA SAR eI EOE QNARE 1,420 | 0.2 
LTE подета Thkock association, hilly-------- етер Srp rig de не te ol 8,360 | 1.3 
Мећ jMereta clay loam, O to 1 percent slopes--- | 17,780 | 2.8 
MeB jBerets clay loam, 1 to 3 percent в1орев--------------------- ET о pasas =s "| 49,810 | 7.8 
МЕВ jMiles fine sandy loam, 1 to 3 percent slopes--------------- -------- --------- 5577577) 810 | 0.1 
NuA |Nuvalde silty clay loam, 0 to 1 percent в1орев"-”---------------------------...... | 20,690 | 3.3 
NuB jNuvelde silty clay loam, 1 to 3 percent S10pes--~~~ ------- | 30,690 | 4.8 
ОКЕ jOplin-Real complex, hilly--------------- scenes ي‎ ветиететчсенеНевн | 11,340 | 1.8 
Rc |Rioconcho silty clay loam, occasionally Ғ1оойбей--------------..2..............-..і 1,260 | 0.2 
RoA j Rowena clay loam, О to 1 percent slopes-------- Е а ee al 27,410 | 4.3 
RoB | Rowena clay loam, 1 to 3 percent slopes------ REESE e E SRG | 43,070 | 6.8 
5ав | Sagerton clay loam, 1 to 3 percent в1оре5---------------- RENE ее ван 628 | 0.1 
SpB jSpeck cobbly clay loam, undulating---------------7- cesses ВЕЗЕТ ан ана 1,290 | 0.2 
TAC Talpa-Lueders-Cho complex, undulating-----------7--- COM MEN езді ег EERIE] 67,470 | 10.6 
TKC Irarrant-Oplin-Kavett association, undulating------------------ ----------------“ шин 67,700 | 10.7 
ToA \Tobosa clay, O to 1 percent з1орез---------------------- 6,400 | 1.0 
тов |Tobosa clay, 1 to 3 percent slopes------- ЕА 3,680 | 0.6 
Уав Valera silty clay, 1 to 3 percent slopes----- 19,600 | 3.1 
Ya |Yahola fine sandy loam, rarely flooded-------------------- 7-0 o 0000000 | 700 | 0.1 
ҮС k fine sandy loam, channeled-------- conc en адал арнаса EE ак | 960 | 0.2 
| Тойа1---------------------- тее елеше» сената mere mener ARE | 635,168 | 100.0 


MEM — = =‏ ب و و ا و ا 


Concho County, Texas 


TABLE 5.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS AND PASTURE 


{Yields are those that can be expected under a high level of management, 
the soil is not suited to the crop or the crop generally is not grown on the soil] 


Absence of a yield indicates that 
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一 一 一 


Map Symbol and | Land | | | | | 
8011 папе | capability | Wheat | Grain sorghun | Cotton lint | Oats | Pasture 
ee ue | - 
| | 2 | = | = | = 1 = 
hnah----------------------- | ane | 20 | зу | 250 | sæ | 3.0 
Angelo | | | | | | 
AnB----------------------- | tite | 20 | so | 225 | 40 | 3.0 
sis | | | | | | 
| | | | | | 
ChB------------- ---------- | ms | 10 | - | --- | 20 | 1.5 
нь | | | | | | 
| | | | | | 
ES AI 
Cho | | | | | | 
ll ыы quc 
кү | | | | | | 
ЕКВ: | | | | | | 
Eola--------------- ------ | Vīts | --- | aoe | ==> | --- | --- 
Kavett------------------- | IIIs | 10 | --- | --- | 20 | 1.5 
Fo------- ----------------- | om | 25 | so | 375 | so | 4.0 
e | | | | | | 
| | | | | | 
Рг----------------------.. | w | --- | --- | ==- | - | --- 
Frio 
| | | | | | 
Ga-------------------- ----| | пе | 25 | о | 300 | as | 3.5 
ШЕ РЕШЕ Же = 
KaB------ — M | ame | 15 | 25 | 150 | зо | 2.0 
Karnes | | | | | | 
къ сеен | ше | 15 | 20 | 150 | E 2.0 
Kavet 
| | | | | | 
шиг ЕТ а У _ | m . | i 
Kavett-Cho-Oplin | | | | | | 
Lph--------- -------------- | uw | 15 | 2 | 250 | --- | 3.5 
pen | | | | | | 
НЭЭВЭЛ: ЈЕ. xem. ШЕТ ШЕ TM, "UE EDT 
Lueders-Throck | | | | | | 
Meh----------------------- | ans | 20 | 25 | 200 | 30 | 2.0 
= Бе бо БА 
MeB----------------------- | тле | 15 | 20 | 150 | 25 | 2.0 
ёл: ин: рг №. № №. 
M£B------------ ----------- | re d 20 | зо | 250 | 35 | 3.0 
Miles | | | | | | 
Қал---------------------.. Г не | 20 | 40 | 300 | so | 3.0 
Nuvalde | | | | | 
| | | | | 


See footnote at end of table. 
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TABLE 5.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


Soil Survey 


s EE с ts 


Map symbol and | 
8011 папе | 


ОВЕ--------------------- -- 


| 
Nuvalde | 
| 
Oplin-Real | 


Valera 


Уа---------> s. 
Yahola 


Land 
capability 


— 


25 


20 


ли пат سے‎ мо аи мм а та l. RÀ u... ————————————————————————— 


| 
Grain sorghun| Cotton lint 


| 

35 | 250 
| 

ess À кы 
| 
| 

35 | 250 

ю | 300 
| 

35 I 250 
l 

25 | 225 
| 

cu^ | son 
| 
{ 

КЕЗЕН | NN 
| 
| 
| 

iex dd uut 
| 

2-8 | Les 
| 

can, d шаш 
| 

35 | 250 
| 

30 | 200 
| 

30 | 200 
| 

40 | 300 
1 
| 


40 


40 


ае 


Pasture 


3.0 


3.0 


1.5 


* Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, 
one mule, five sheep, or five goats) for 30 days. 
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TABLE 6.--RANGELAND PRODUCTIVITY 


[Only the soils that support rangeland vegetation suitable for grazing are listed] 


| Т Potential annual production 
Map symbol and | for kind of growing season 
| 


5011 пале Range site | 


Favorable Average | Unfavorable 
| | Lb/acre | Lb/acre ! Lb/acre 


Rioconcho 


| | 
МА, AnBe----------------lClay Loam--------------------- --------- Ї 3,50 | 2,500 | 1,500 
Angelo | | | | 
ChB, COC---------------- = Very 8һа11ом----------------—--- ------ -| 250 | 2,000 | 1,000 
Ch 
| | | | 
ру----------- ---------=--| Loamy Bottomland------- MM 4,000 | 3,000 | 2,000 
Dev 
| | | | 
За | | | | 
Eola-------------------- [very Shalloy-------------------------- -| 2,500 I 2,000 | 1,000 
Kavett------------------ | Sha11ow------ ------------------ ------- -| 3,000 | 2,500 | 1,500 
Fo, Fr------ -~--------- --- |овлу Bottomland--------- sens ——-| 5,000 | 3,500 | 2,500 
Fri 
ii | | | | 
enr ی‎ апу Bottonland----------------------- | 4,500 | 3,00 | 2,00 
сэн | | | | 
Re Ictay Loam---------------------- ------ -| 3,500 | 2,500 | 1,500 
arnes 
| | | | 
енории ———---------|8һа11ом---------------——- -------------І 3,000 | 2,500 | 0 
ауес 
| | | | 
ea i | i | 
Kavett----------------- -|shallow------------------ ——— | 3,000 | 2,500 | 1,500 
Cho-------------------- = Very Shallow------------ ------------- --| 2,500 | 2,00 1,000 
Oplin== -|Low Stony Нї11з--------------——------—-- | 2,000 | 1,500 | 1,000 
本 -caay Flat-------- n | 3,500 | 200 | 1,000 
ца | | | | 
LTE: | | | ! 
Lueders----------------- very Shallow----- -| 2,000 | 1,900 | 1,000 
Throck---------- -------- [Rocky BIg | 3,000 | 2,000 | 1,500 
Мед, MeB--------- 6 --l зоо Í 2,500 | 1,800 
Mereta | | | | 
Мев------- ---------------lsandy Loam------------- ----------------| 3,500 | 2,500 | 2,000 
Miles | | | | 
NyA, Nu -- |Слау Loam-------------------- — --| 4,000 | 3,000 | 2,000 
valde 
à | | | | 
ORE: 
Opl4n-------------------[steep Rocky------------------ | 2,000 | aso | 1,000 
Real--------------------|steep Adobe-------------- | 2,500 | 2,000 | 0 
Rc----------------------- ÎLoany Bottomlana---------------------- | 4,000 | 3,000 | 2,000 
| | | 
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TABLE 6.--RANGELAND PRODUCTIVITY--Continued 


| | Potential annual pro duction 


Map symbol and | | for kind of growing season 
Soil name | Range site | | | 
Favorable Average Unfavorable 
一 人 
ROA, RoB------ —— [слау Loam---------------------------- -| 4,000 | 3,000 | 2,000 
Rowena | | | | 
БаВ---------------------. (Clay Loan--------------- --------------- | 4,000 | 3,000 Í 2,000 
Sagerton | | | | 
SpB------ ---------------- IReëland-- ---------------------- -------- | 3,000 | 2,500 | 1,500 
и | | | | 
TAC: | | | | 
Talpa---------- --------- |Very Shallow------ -~-------------------- | n5 [| 1,200 | 500 
Lueders----------------- |Very Shallow------------- —— | 2,000 | 1,500 | 1,000 
CoS [very Shallow------------- وچ دوچ‎ | 2,500 | 2,000 | 1,000 
TKC: | | | | 
Tarrant----------------- [Low Stony Hills------------------------ | 2,500 | 2,000 | 1,500 
Oplin---------- --------- [том Stony Ини --| 2000 | 1,500 | — 1,000 
Kavett------------- -一 -|shallow--------- ----------------------- | so | 2,00 | 1,500 
ToA，ToB----------------- стау Flat------------------------------ | aso | 250 | 1,500 
Tobosa | | | | 
УаВ------- جد بد‎ Clay Loam----------------- у | 4,000 | 3,000 | 2,000 
Valera | | | | 
Үз, ҮС------------------- Loamy Bottomland----------------------- 5,000 | 400 | 2,500 
| | 


Yahola | | 
a Е ОЕ و ا ت ف‎ СЕВЕРЕ 


Concho County, Texas 


TABLE 7.--POTENTIAL PLANT COMMUNITY 


[The numbers in the column under the range site represent the percentage of total production of the 
plant species shown in the left hand column, on ап air-dry basis. А dash indicates the plant does 
not occur in that particular range site. А letter T indicates a trace amount of production. Тһе 
percentages followed by the same letter are grouped together to equal the indicated percentage. 
Example: Іп the Clay Flat range site Canada wildrye, reverchon panicum, purple threeawn, and 
hooded windmillgrass each are identified with a 5a percentage; thus these four plants together 
equal 5 percent of the total composition of this range site] 


Re ee а ge site 


Plant species [Clay |Слау Loamy он Stony (Redland Rocky |Sandy |shallov|steep|steep| Very 
{Plat Loan | Bot tomiand| Hills |91118 | Loam | | dobe Rocky Shallow 
FORES | | | | | | | | | | 
| | | | | | | | | | | 
blacksamson---------- ----| =| ا‎ + | — | 4 1 | + | + | > | T | T 
bluebonnet------------ -| о | т | r |--|г | т |- | === | === 
bushsunflover-—| | T | же | le | sa | лос | boxe | т | sel se 


bundleflower-------- -----| ---| ос! 10с | ваа | T | 10c | T | --- | себ | БЕ | --- 
croton------------ -------| ---| --- --- T fee. Бен Бан т т т БЕ 
dalea-------- RER SRE" اا‎ | дос | --- | за liol т 1-- | sal sel --- 
dayflower---------------- | Td ---| T | т | - |--- | 7| т 1--1т | --- 
Engelmann-daisy------ ----| 1061 10с| 10с | 10е | 5a | 10c | 5 | 108 | --- | ве | -- 
Ы—_ ++ ل ل ل‎ 
evening рг1лгове---------| es ---| T | === | Т | === | T | T | === | === ! === 
ern acacia-------------- --- --- --- === | =-= | =e- | -ee dd] -- 
СЕС | 10] 2 
gayfeather---------------| ---| --| --- | 10e | --- | 10c | т | 104 | --- | 5f | --- 
heath азбег-------—------| 106] 100) 106 | === | === |--1--1 — | че | сэл Бэх: 
halfshrub sundrop--------| ---| ---| r | т | r |--| т т | --- | в | -- 
Indian mallow------------ --- т --- T --- | --- | --- | --- Tjj --- 
Indian paintbrush----- --- 1081 ---| т | 7 |. fal т Кане nS i 
Пра арасан НЕ та) NN 10с | == | ышы | == | = --- | асары. | Se. | ses 
Maximilian suntlover-----| s] --- | 10c | ‚== | жее | --- | 5c === | --- | T | --- 
Mexican sagewart--------- | 10| 10c] 10c | 10e | sa | 10c | T ЕН es | шав 
orange zexmenia---------- | ТІ T | --- | 10e | т | --- | 5c 104 | --- | one | БЕ 
partridge реа----------- he a 10c p cu Ор ЛЭЭ 5c ee die 
E ETO се ا اا‎ Ge dogm. Ghee etl dite he ене 
Ас na ere з i ee kuy 人 
prairtegentain-----------| ы! ---| 10e: b ss, Uh SES шш зк Беле сен еее а 
Scurfpea-----------------| ---| a --- | T | --- | = | т | 5а | T | --- 
sensitivebrier----------- 10b! 102 10c T T 10с | --- T | 561 --- 
skullcap-----------------| | БО ean | лай ни ol | Se mia Би T | css | —— | aoe | ==» 
snow-on-the-mountain----- I 10b] ---| нийн | T | --- === T | --- | === | 5f | === 
spiderwort---------------| yop! ---| 10с | --- | ааа же реве ЕАР as 
trailing ratany----------l 105! те! T | --- | --- 10c т | - | 5a | 5£ | --- 
verbena-------- -ac uns] | p Lh ара OP екен у 
vetch--------------------| ---| ---| 10c | --- | т 1--1 sel v |---| se | = 
western indigo----------- | 106; =--| 10 | ше | --- |-- | s | 104 | --- | se | — 
western гадивед----------| ---| ос! --- | --- | т | --- | т | т | --- | --- | --- 
wildbean----------------- |1|2:1 o x | т | r lt r اساسا‎ 
міпесир--------- ------ Ра T Мөде | 10с | T | T 2224 T | T Wegen онай Шилэн 
woollywhite---------- pues аі» = 8 ااا‎ алың т so 5£ 
yellow Rep Vents саса | |) 10c | T | --- | === | T | T | =т= | 5f | === 
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TABLE 7.--POTENTIAL PLANT COMMUNITY--Continued 
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Canada wildrye----------- 


bristlegrass, plains----- 
buffalograss------------- 


bluestem, little--------- 
bluestem, silver--------- 


curlymesquite------------ 
дгорзеед, hairy---------- 
üropseed, meadow--------- 
üropseed, sand----------- 
dropseed, tall----------- 


14 { 
таза 
ба tei 
1 
| tn E EID 
' N 
' .. 
іт... 
LI tig 
1 1 
i EA EA ! Л 
' зе 
база 
заалаа О 
ттс 
' 
| ене 
' ез 
Ut: 
на í 1 
із ~ 
ва í ün 
каз оса 
рим 
гта 


grama, hairy--------2----- 
grama, red--------------- 
grama, sideoats---------- 


oe ——— — 


[EE а 
Ms I Ot ELLI 
Part шинэ 
esi | foli! 
га ' эн 
1 ' 码 
11015 ETE T 
tia О 
ва 1 вага ва 
rime пп « gd d 
ue Џ минээ 
'Í 1 вена 
тушу penne 
га Џ минээ! 
П tabs 
то ES әрі: 
i гала 
' П 4 os 
[NEG [M SEE 
' ' 1 ПИ) 
E DESEE 
а: 46:01 
гръзъ а газ 
ST ST SK ET SES RST E TN 
азаа шат 
ин 1 гъз 
SS лее 
казаа ин 
ат 11 penne 
te 1 11111 
казаа arr па 
ІР... ' WI 
13131114 ЕСЕ 
bibth | 1512: 
на O ! C сда 8. 
Avid ' оз ба 
ба ші 9 на EU 
даст niu 
nor À > z H g 
ae = сас ДА 0 
чита + шине 
сонсо ~ ~ 
за они 56565 
n се в 2 
~ = gH B e үз 
| = о аз 
5 9390 пл ла быб, 
Б ЕЕ | 58588 
55553 58888, 


O41 1I OG Oi OI о 
رص‎ Im int 
а 1 ' 
база П 1 
алсаас! | ninis 
TENS ' 1 
eons 1 
ad í n RARA 
$011 П 
база ПИ П 
1441 140 бін! 
ин ба Џ 
1. a 1 
E41 1 Ошу Пин, 
tia 1 i 
саа ин 
ір о peas 
poe et кез 

баз ооо 
114 Ба Му ил МЛ Еч Еч 
“а 

а 9 база 
кз NO ES О 1111 

eon ин 
ET COST NET PT OT CE 
гааны ка) 
ane rd мин 
ج‎ ТЕГИ ОГ ЭГЕСИН ТЕ 
petro шав 
ин 1 Џ 
rr | врана 
11111 pees 
[E í lj 1 111411 
казап 111411 
111144 5 1 1! Í 
¿í í f 1 ваги 
пп папе 1141 
таа 11111 
воем 111114 
11414140 014611 
8111:4 BLEbS 
114395 PEAS 
онан 82848 
tages | анаар 
газов ~ ~ ~ 
„Бабе | Е бєє 
г одо ж nu 
8884 | 1088 
Ow add Ÿ @ Q@ 'OG g 
D mH ox xxx D N нэн 
OF O w 0 ззанн 
0) UE t£ E 49 43 49 4J 42 


一 一 -一 一 一 一 : 


' ' 
(eel E4 
1 I 
! 11 
аваа 
1 Vg 
lengi 
L] ring 
Sa TOE 
46 wy wu 1 
' a П 
олі 
mnt 


tridens, slim------------ 
tridens, white----------- 
vine-mesquite------------ 
western wheatgrass------- 
windmillgrass, hooded---- 


87 


Range site 


TABLE 7.--POTENTIAL PLANT COMMUNITY--Continued 


Concho County, Texas 
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TABLE 8.--RECREATIONAL DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. 
of "slight," "moderate," and "severe." 


Map symbol and Camp areas 


Soil name 


Picnic areas 


Playgrounds 


[Paths and trails 
| 


Soil Survey 


See text for definitions 
Absence of an entry indicates that the soil was not rated] 


Golf fairways 


ل ل لإ 


i |$light--- ------- 
Angelo | 

AnB------------------- [e11ght---------- 
Angelo 


ChB, COC--------------lSevere: 


EFola-------2--2-2-------lSevere: 
small stones, 
depth to rock. 


| 
| 
Cho | cemented pan. 
| 
ру-------- Shanset --|severe: 
Dev | flooding, 
| small stones. 
| 
EKB: | 
| 
| 


Kavett------------ ~~~ Severe: 
| depth to rock, 
| cemented pan. 
Fons -------Isevere: 
Frio flooding. 
| 
Үүеээээгээзээвэт mere |88 еуеге: 
Етіо flooding. 
ба----------------«---- беуеге: 
бадеђу flooding. 
KaB---------- ---------|Slight----- ----- 
Karnes 


КЕВ-------------------!беуеге: 
Kavett depth to rock, 
cemented pan. 


KXB: 
Kavett--------- ------ Severe: 
depth to rock, 
cemented pan. 
Cho"... | Severe: 
cemented pan. 
Oplin----------------|Severe: 


small stones, 


| 
| 
| 
| 
| 
| 
le 
| 
| 
| 
| 
| 
Га 
i 
| 
| 
| 
Га 
{ 
| 
| 
| 
| depth to rock. 
і 


Is1ight--------- 


e 
cemented pan. 


vere: 
mall stones. 


т 
шо 


беуеге: 
small stones, 
depth to rock. 


Severe: 
depth to rock, 
cemented pan. 


| 
| 
| 
| 
| 
| 
| 


Moderate: 
slope. 


Severe: 
small stones, 
cemented pan. 


Severe: 
small stones, 
flooding. 


Severe: 
small stones. 


Severe: 
depth to rock, 
cemented pan. 


Moderate: Moderate: 
too clayey. too clayey, 
flooding. 
Severe: Severe: 
flooding, too clayey, 
too clayey. flooding. 
Slight----------jSlíght----- ----- 
[stignt-------- Moderate: 
i slope. 
\severe: Severe: 
depth to rock, | depth to rock, 
cemented pan. cemented pan. 
Severe: Severe: 
depth to rock, | depth to rock, 


cemented pan. 


Severe: 
cemented pan. 


Severe: 
small stones, 
depth to rock. 


cemented pan. 


Severe: 
small stones, 
cemented pan. 


Severe: 
small stones, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 

-| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| depth to rock. 
Џ 


Slight----------!Slight-- 


Slight---------- 


Moderate: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| flooding. 
| 

| 

| 

| 


Severe: 
small stones. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Moderate: 
too clayey, 
flooding. 


Slight-------- -= 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


а 
о Ф 
= 
о 
H 
vo 


mall stones. 
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| 
| 
| 
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le 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 


Slight. 


Slight. 


Severe: 
cemented pan. 


Severe: 

small stones, 
droughty, 
flooding. 


Severe: 
small stones, 
depth to rock. 


Severe: 
depth to rock, 
too clayey. 


Severe: 
too clayey. 


Severe: 
flooding, 
too clayey. 


Slight----------!slight. 


Severe: 
depth to rock, 
too clayey. 


Severe: 
depth to rock, 
too clayey. 


Slight-------- ~= Severe: 


cemented pan. 


Severe: 
large stones, 
depth to rock. 


Concho County, Texas 


TABLE 8.--RECREATIONAL DEVELOPMENT--Continued 
Lou EPI MC ai a паа а rr sr c IMMER 


Map symbol and | Camp areas | Picnic areas | Playgrounds IPaths and trails! Golf fairways 
soil name | | 


| 
ІрА------- ---------- -- Severe: Severe: Severe: | Severe: | Severe: 
Lipan | ponding. ponding. ponding. | ponding. | ponding, 
| | | too clayey. 
LTE: | | 
Тпейегз-------------- беуеге: Severe: Severe: Moderate: Severe: 
| | 
| slope, slope, slope, large stones, | small stones, 
| depth to rock. slope. | depth to rock. 
| | 
| | 
| | 
| | 


| 

| 

{ 

| P 

| 

| | 

| | 

| | 
depth to госк. | small stones, | 

| depth to rock. | 

| | 

| | 

| | 

| | 

| | 

| 

| 

ВМ! 

TI 


depth to rock. depth to rock. | small stones, 


depth to rock. 


| 
| 
| 
| 
| 
| 
| 
| 
Тһгоск---------------!беуеге: | Severe: Severe: Moderate: Severe: 
slope. slope. slope, large stones, slope. 
| 
| | small stones. Slope. | 
МеА, MeB--------- ----- severe: | Severe: Severe: |5146Һ6---------- severe: 
Mereta cemented pan. cenented pan. cemented pan. cemented pan. 
| | | | 
M€B--——--Clight----------|slight- ------- Moderate: Islight---------- |Slight. 
Miles | | slope. | | 
ч чак рани: паши 217: ----- ----|s1tght--------- -|8і19Һе-------- --|stignt. 
uvalde 
| | | | | 
Ни----------------..- 13] ight 7-7 5 ght ---------- Moderate: (Slight -------- >= Буве. 
Nuvalde | | | віоре. | | 
ORE: 
Oplin----- -----------|severe: ISevere: ISevere: Isevere: Isevere: 
| slope, | slope, | slope, | small stones. | large stones, 
| small stones, | small stones, | small stones, | | slope, 
i depth to rock. | depth to госк. | дерфћ to rock。 | | depth to rock. 
Real-----------------|severe: |severe: |severe: |severe: |severe: 
| slope, | 51оре, | 51оре, | small stones. | depth to rock, 
| small stones, | small stones, i small stones, | | slope. 
| depth to rock. | depth to rock。 | depth to rock。 | | 
Ес------- -------------lsevere: 16114886 ------- --- Moderate: Islight----------!woderate: 
Rioconcho | flooding. | | flooding. | | flooding. 
S ----- ------- -|suignt ---------- |siignt----------|s1ight----------]s1ight--------=-|s1ight. 
wena 
| | | | | 
RoB----------- --------Ie1ight---------- Is11ght----------IModerate: |siight----------|siight. 
Rowena | | | slope. | | 
SaB------------------ -|slight----------|slight----------|woaerate: Is1ight---------- Is1ight. 
Sagerton | | | 51оре. | | 
SpB--------------- ---- Severe: |severe: |severe: {slight Равене ----|severe: 
Speck | depth to rock. | depth to rock. | large rer | | depth to rock, 
depth to rock. too clayey. 
| | | | | 
ТАС: | | | | | 
Talpa------------ ---- severe: jsevere: severe: II ======>-> -|severe: 
| | | | 
| | | | 
Џ t Џ Џ 
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TABLE 8.--RECREATIONAL DEVELOPMENT--Continued 
a—yu.—  Fmq r F x a 


Camp areas Picnic areas Playgrounds Paths and trails! Golf fairways 


Map symbol and | 
soil name | 


ТАС: 


evere: 
cemented pan. 
TKC: | 

ТаггапЁ--------------\|5еуеге: 


| large stones, 
| depth to rock. 


Oplin------- ---------|severe: 
small stones, 
depth to rock. 


| 
| 
| 
Kavett---------------|Severe: 
| depth to rock, 
cemented pan. 


о «тате? | oderate: 
Tobosa | percs slowly, 
| too clayey. 
тов-----==----=======- Moderate: 
Tobosa | percs slowly, 
| too clayey. 
| 
ҮаВ----------- ~-------|Noderate: 
Valera | too clayey. 
i 
| 
Үа---------------- ---- | severe: 
Yahola | flooding. 
YC------ -------------. | Severe: 
Yahola | flooding. 


Severe: 
depth to rock. 


Severe: 
cemented pan. 


Severe: 
large stones, 
depth to rock. 


Severe: 
small stones, 
depth to rock. 


Severe: 
depth to rock, 
cemented pan. 


一 一 一 一 一 一 一 一 一 一 -一 -一 -一 一 


Moderate: 
too clayey, 
percs slowly. 


Moderate: 
too clayey, 
percs slowly. 


Severe: 
slope, 
small stones, 
depth to rock. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

jsevere: 

| small stones, 
| cemented pan. 
| 

| severe: 

| 
| 
| 
| 
| 
| 
| 
| 
| 


large stones, 
small stones. 


Severe: 
small stones, 
depth to rock. 


Severe: 
depth to rock, 
cemented pan. 


Moderate: 
too clayey, 
percs slowly. 


Moderate: 


slope, 
too clayey, 


| 

| 

| 

| 

| 

| percs slowly. 
IMoéerate: 
| 

| 

| 

| 

| 

| 

| 

| 

| 


Moderate: 
too clayey. slope, 
small stones, 
too clayey. 
Slight----------jSlight---------- 
Moderate: Severe: 
flooding. flooding. 


i 

| 

| 

| 

| 
IModerate: 
| large stones. 
| 

| 

| 

l 


Slight---------- 


Severe: 
large stones. 


Severe: 
small stones. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
Moderate: 
| too clayey. 
| 
|модегаке: 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


too clayey. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Moderate: 
flooding. 


Ig1ight---------- 


ee eae ee ere eee ee ee е Se س‎ 


i Q 


Severe: 
small stones, 
depth to rock. 


Severe: 
cemented pan. 


Severe: 
large stones, 
depth to rock. 


Severe: 
large stones, 
depth to rock. 


Severe: 
depth to rock, 
too clayey. 
Severe: 
too clayey. 


Severe: 
too clayey. 


Severe: 
too clayey. 


Slight. 


Severe: 
flooding. 


一 -一 -一 
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TABLE 9.--WILDLIFE HABITAT 


[See text for definitions of "good," "fair," "poor," and “very poor." Absence of an entry indicates that the 
soil was not rated] 


| otential for habitat elements otential as tat for-- 
Map symbol and T T Wild | Т T \ T T 


5011 name | бгаїп | Grasses | herba- | Shrubs | Wetland | Shallow | Openland| Ketland [Rangeland 
| and seed and | ceous | | plants | water | wildlife, wildlife; wildlife 


Nuvalde 


| | ! | | | | | | 
AnA, AnB----------- Райт [разг | Рак lFair [Poor [very poor [Fair very poor |Fair. 
gele | | | | | | | | | 
ChB--------- -------lrair | Poor Їрсог | Poor | Poor |very poor! Poor lvery poor Î Poor. 
с. ЕНЕ ТО ен ке 
СОС-----“---------- [Poor [Poor [Poor | poor [Poor |very poor [Poor |very poor Poor. 
Cho 
| | | | | | | | | 
DV---------- Loos Гроог | poor lrair | Разг | poor Ivery poor |Роог very poor Fair. 
қ uM du MEN uM x ғы 
ds | | | | | | | | | 
Bola-------------- Very poor |Уегу poor |Роог [таг [very poor |Уету poor | Poor |Very poor |Poor. 
Kavett----------- - | Fair |ratr |ratr |Poor | Poor | Very poor|Fair |very poor | Poor. 
Ео---------------- - | оса | боса Pair [Good | Poor {very poor | Good |Very poor|Fatr. 
тю | | | i i i | | | 
Ег---------- ------- |Џету poor Poor Fair |cooa Їроог Їүегу poor | Poor |very poor Fair. 
Frio | | | | | | | | | 
Ga---------- -------lGooa (вооа (вооа | соса |very poor|Very poor (Good Пету poor |Gooa. 
Gageby | | | | | | | | | 
Re Bee E lrair [тат |бооа [Раз [very poor [very poor [Fair [very poor Разг. 
arnes 
| | | | | | | | | 
KtB---------------- |rair | алт |рыг |Poor [Poor [very poor [Fair мегу poor] Poor. 
Kavett 
| | | | i | | | | 
is | | | | | | | | | 
Kavett------ ------ Разг {Fair [тайт {Poor {Poor |Very poor|Fair |Very poor (Poor. 
Сһо--------------- [Fair [poor [Poor [poor [Poor |Very poor | Poor Very poor Poor. 
Oplin------------ = Very poor |Very poor [Fair {Fair [very poor (Very poor | Poor (мегу poor] Fair. 
LpA------------- --- Fair [Fair [тайт |very poor | Poor Грат [reir [poor Гроот. 
ырап i i ] i i | i | | 
dre | | | | | | | | | 
Lueders-----------|Very poor |Very poor |Fair [Fair [very poor [Very poor |Poor |Very poor|Fatr. 
Throck------------|Very poor |Very poor |Fair {Fair | Very poor |Very poor | Poor [very poor Fair. 
Мећ, MeB---------- “pair Fair lrair lrair {poor lvery poorlFair Ivery poor|Fatr. 
Nereta | | | | | | | | | 
пав UE Eu ---- | Разг [боса (вооа |вооа very poor |Very poor | Good (мегу poor |9004. 
еѕ 
| | | | | | | | | 
1 
NuA, NuB----------- | боса | oa |Fair [тайт | Poor | ery poor |Gooa [very poor | Рајт. 
| | | | | | | | | 
! ! | ' 1 1 Џ 1 
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TABLE 9.--WILDLIFE HABITAT--Continued 
T Potential for habitat elements T Potential as habitat for-- 


Map symbol and | ! r Wild ! Т T у 1 T 
soil name | Grain | Grasses | herba- | Shrubs | Wetland | Shallow | Openland| Wetland Rangeland 
| and seed апд ceous plants water wildlife} wildlife; wildlife 
| crops | legumes | plants | | | areas | | | 
| | | | | | | | | 
| | | | | | | | | 
ОВЕ: 
Oplin------------ -\Very poor |Мегу poor] Fair |rair [very poor [Very poor | Poor |Very 2 
Веа1--------------|Уегу poor Чегу poor | Poor [Fair very poor |Very poor |Very poor |Very poor | Poor. 
Вс--------------- --|sooa |eooa [таг | oa | Poor | very poor | Good Very poor|Fatr. 
Rioconcho 
| | | | | | | | | 
КоА, RoB--=--------|Go04 | боса |таїт Pair [Poor | меху poor (Good Very poor Fair. 
Rowena 
| | | | | | | | 
баВ---------------- | боса | ood [raiz | боса |very poor Nery poor |бооб [very poor|Fair. 
Sager ton | | | | | | | | | 
5 CRE Re РОДЕ jpoor lratr | боса Ivery poor very poor [Poor Пету poor Fair. 
Speck | | | | | | | | 
| | | | | | | | 
TÁC: | | | | | | | | 
Talpa------- very poor very poor [Fair [rair [very poor |Very poor | Poor Very poor] Разг. 
Lueders-------- --- ыу poor |Мегу poor |Fair |ratr [very poor Very poor | Poor | very poor] Fair. 
Ско---------------|роог Гроот [Poor [poor [poor \мегу poor | Poor very poo грог, 
| | | | | | | | | 
ТКС: 
Tarrant----------- (мегу poor |v ery poor |Fair [кайт |Very poor|Very poor |Poor |Very poor | Разг. 
oplin-------------|very poor | Very poor|Fair | ал: [very poor | Very poor | Poor |Very poor|Fatr. 
Kavett------------ Fair |Pair [rair [Poor [poor Ivery poor|Fair [very poor | Poor. 
ToA, To! = | Fair lrair {Poor [ratr | Poor | Very poor [Fair [very poor j Poor. 
Тороза | | | | | | i | | 
vaB----------------jsooa Goo [raiz ЕТЕ | Роог [very poor боой Їнегу po or|Fair. 
шэн | | | | | | | | | 
рийн | Good | боса | боса | вооа [Poor |Very poor | Good [very poor Good. 
ханиа | i i i i | | | | 
үс-----------------!|Роог [тах ЁО [Good | Poor [тегу poor | Fair [very poor (Fair. 
Маха | | | | | | | | | 


Concho County, Texas 


[Some terms that describe restrictive soil features are defined in the Glossary. 
"slight," "moderate," and "severe." 
information in this table indicates the dominant soll condition; 
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TABLE 10.--BUILDING SITE DEVELOPMENT 


See text for definitions of 
Absence of an entry indicates that the soil was not rated. The 
it does not eliminate the need for onsite 


тт 


investigation] 
Map symbol and | Shallow 
| 
excavations 


soil name i 


Lawns and 
landscaping 


Dwellings | 


| Small | 
with i 


Local roads | 
commercial | and streets | 


| Dwellings | 
without | 


| | basements | basements buildings | | 


| | | | | 
АпА, AnB------- --- Moderate: severe: IModerate: | Severe: | Severe: |Slight. 
Angelo too clayey. shrink-swell. | shrink-swell. hrink-swell. low strength, 
| | | | | shrink-swell. | 
ChB------------ -— | Severe: Moderate: |severe: Moderate: IModerate: | severe: 
Cho | cemented pan. | cemented pan. | cemented pan. | cemented pan. | cemented pan. | cemented pan. 
COC---------- -----| Severe: |Moderate: |Severe: |Moderate: Moderate: | Severe: 
Cho cemented pan. cemented pan. cemented pan. slope, cenented pan. cemented pan. 
| | | | cemented рап. | | 
Dm (Moderates |severe: |Severe: | severe: | Severe: | Severe: 
Dev | flooding. | flooding. | flooding. | flooding. | flooding. | small stones, 
drought. 
! ! | | | | Flooding, 
| | | | | | 
EKB: 
Eola----2--------- | Severe: IModerate: |severe: IModerate: Moderate: | Severe: 
| depth to rock, | depth to rock, | depth to rock, depth to rock. | depth to rock; | small stones, 
| cemented pan. | cemented pan. | cemented pan. | | cemented pan. | depth to rock. 
Kavett----------- |Severe: | Зеуеге: |severe: | Severe: | Severe: Severe: 
| depth to rock, | depth to rock, | Gepth to rock, 2 depth to rock, | depth to rock, | depth to rock, 
| cemented pan. | shrink-swell, | shrink-swell, Ї Shrink-swell, | cemented pan, | too clayey. 
| | cemented pan. | cemented pan. | cemented pan. | shrink-swell. j 
Ғо-------с--2-..-. IModerate: | Severe: [ве уеге: Severe: Severe: | Severe: 
Frio | too clayey, | flooding. | flooding. | flooding. | low strength, | too clayey. 
i flooding. | | | | flooding. | 
Fr------ ===> Moderate: |se evere: |se evere: severe: severe: |severe: 
Frio | too clayey, | flooding. | flooding. | flooding. | low strength, | flooding, 
| flooding. | | | | flooding. | too clayey. 
Gene сэл ханийн |e evere: |se evere: | Severe: | Severe: (възд. 
Gageby | flooding. | flooding. | flooding. | low strength. | 
KaB-------- EN |[Slight=--------|Siight--------~/S1ight — Istight---------|slight —— ~. 
Karnes | | | | | | 
KtB------ --7------|severe: | severe: | severe: | Severe: | Severe: | Severe: 
Kavett | depth to rock, depth to rock,| depth to rock, | depth to rock, | depth to rock, | depth to rocx, 
| cemented pan. | shrink-swell, | shrink-swell, | shrink-swell, | cemented pan, | too clayey. 
| | cemented pan. | cemented pan. | cemented pan. | shrink-swell. | 
KXB: | | | | | | 
Kavett------- ---- беуеге: | severe: | Severe: | severe: | Severe: | Severe: 
| depth to rock, | depth to госк, | depth to rock, | Gepth to rock, depth to rock, | depth to rock, 
| cemented pan. | shrink-swell, | shrink-swell, | shrink-swell, | cemented pan, | too clayey. 
| | cemented pan. | cemented pan. | cemented pan. | shrink-swell, | 
Cho---------- шин Severe: Moderate: | Severe: Moderate: | Moderate: |Severe: 
i cemented pan. | cemented pan. | cemented pan. | cemented pan. | cemented pan. | cemented pan. 
1 I I I 1 I 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 
— F Á—ÓM— BÓ TIU MEE EN e Inm рс ла нх 


depth to rock. 


Map symbol and | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
soil name excavations without with commercial апа streets landscaping 
| | basements | basements | builéings | | 
| | | | | | 
KXB: | | | | | | 
Oplin----------- - | severe: |se vere: |se vere: | Severe: |se vere: | severe: 
| depth to rock. | depth to rock. | depth to rock. j depth to rock. | depth to rock. | large stones, 
depth to rock. 
| | | | | | 
LpA------- -------- | Severe: severe: | Severe: | Severe: | Severe: | Severe: 
Lipan | cutbanks cave, | ponding, Í ponding, | ponding, | low strength, | ponding, 
ponding. shrink-swell. | shrink-swell. | shrink-swell. | ponding, too clayey. 
| | | | | shrink-swell. | 
LTE: | ! ! ! 
Lueders----- 2457 | Severe: шшш (ве џеге: | severe: | Severe: | Severe: 
| depth to rock, | slope, | depth to slope, | depth to rock, | small stones, 
slope. depth to rock.; slope. depth to rock., slope. depth to rock. 
| | | | | 
Throck----------- Severe: | severe: | Severe: len |Severe: | Severe: 
! slope. | shrink-swell, j slope, | shrink-swell, | low strength, | slope. 
| | slope. | shrink-swell. | slope. | slope, | 
hrink- . 
| | | | | shrink-svell | 
MeA, MeB---------- severe: Moderate: severe: Moderate: | severe: | severe: 
Mereta I cemented pan. | shrink-swell, | cemented pan. | shrink-swell, | low strength. | cemented pan. 
cemented pan. cemented pan. 
| | | | | | 
MEB----------- ~---|s1ight----- ~---|stight--------- Isiignt-----~---|stight---------|s1 ight--------- ца 
Miles 
| | | | | | 
NuA, NuB------ ----lsiight create -- | Severe: |Moderate: | Severe: | Severe: slight. 
Nuvalde | | shrink-swell. | shrink-swell. } shrink-swell. | ie кеп, 
shrink-swell. 
| | | | | | 
ОВЕ: | | | | | | 
0plin------------|severe: jsevere: |severe: |severe: |severe: ls evere: 
| depth to ыг slope, | depth to rock, | slope, | depth to rock,| 4122 stones, 
| slope. depth to rock. | slope. depth to rock. | slope. | 8 
a to rock. 
| | | | | 
Real------------ - | Severe: | Severe: (Severe: | Severe: |se vere: |Severe: 
depth to rock,; slope. depth to rock,| slope. slope. depth to rock, 
] | | | | 
| slope. | | slope. | | | slope. 
R ----------------|woaerate: Severe: | Severe: | Severe: | Severe: (Moderate: 
Rioconcho | too clayey, | flooding, i flooding, | flooding, | shrink-swell, | flooding. 
| flooding. | shrink-swell. | shrink-swell. | shrink-swell, | low strength, | 
flooding. 
| | | | | | 
ROA, RoB---------- -luoaerate: Ice evere: Isev vere: severe: jSevere: (Бине. 
Rowena | too clayey. | Shrink-swell. | shrink-swell. | shrink-swell. | dd Serengeh, | 
shrink-swell. 
| i i | | | 
SaB--------------- Moderate: l Moderate: (Moderate: IModerate: gs vere: {Slight 
Sagerton | too с1ауеу. | shrink-swell. | shrink-swell. | shrink-swell. | low strength. | 
SpB----- ----------lsevere: Severe: Severe: Severe: Severe: | severe: 
Speck | depth to rock. | shrink-swell, | depth to rock, shrink-swell, | aepth to rock, | depth to rock, 
| | depth to rock. | shrink-swell. | depth to rock. | low strength, | too clayey. 
shrink-swell. 
| | | | | 
TAC: | | | | | 
Talpa---------- - | Severe: | Severe: ве vere: Severe: Б еуеге: |82 vere: 
| | ! ! | 


depth to rock. j depth to rock., depth to госк.! depth to rock.| depth to rock. 
i 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


M € WIES 


Map symbol and | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
soil name || excavations | without | with | commercial I and streets | landscaping 


| | basements | basements | buildings | | 


ТАС: 
Severe: 

small stones, 
depth to rock. 


Severe: 
depth to rock. 


Severe: 
depth to rock. 


Severe: 
depth to rock. 


Severe: 
depth to rock. 


S Moderate: 


cemented pan. 


Severe: 


Moderate: e 
cemented pan. 


slope, 
cemented pan. 


Moderate: 
cemented pan. 


veres 
emented pan. 


—À—— — Ó— өле — — — — а — 


TKC: 


| 

| 

| 

| | Severe: | Severe: | Severe: | severe: | Severe: 

| depth to rock; | depth to rock, | Gepth to rock, | Gepth to rock, depth to rock, | large stones, 
| large stones. | large stones. | large stones. | large stones. | low strength. | depth to rock. 
| 

| 

| 

| 


Ор1іп------------ Severe: | Severe: | Severe: Severe: | Severe: | Severe: 
depth to rock. | depth to rock. | depth to rock. depth to rock. | depth to rock. | large stones, 
| | | | | depth to rock. 
Kavett----------- Severe: |Severe: |Severe: | Severe: | Severe: | severe: 
* depth to rock, | depth to rock, | depth to rock, j depth to rock, | depth to rock, | depth to rock, 
| cemented pan. | shrink-swell, | sbrink-swell, i shrink-swell, | cemented pan, | too clayey. 
I l cemented pan. | cemented pan. | cemented pan. | shrink-swell. | 
ToA, ToB---------- Isevere: Isevere: Isevere: Isevere: Isevere: Isevere: 
| | | | | 
Tobosa cutbanks cave.| shrink-swell. shrink-swell. shrink-swell. low strength, | too clayey. 
| | | | shrink-swell | 
| | | | | "| 
VaB-------- ------ - | Severe: | Severe: | Severe: | Severe: | Severe: | severe: 
Valera | depth to rock, | shrink-swell. | depth to rock, | shrink-svell. | low strength, | too clayey. 
| cemented pan. | | cemented рап, | | shrink-swell. | 
| | | shrink-swell. | | | 
Үа------------ ----|severe: | severe: | Severe: | Severe: Moderate: {sight 
Yahola | cutbanks cave. | flooding. | flooding. | flooding. | flooding. 
ҮС---------------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Yahola | cutbanks cave. | flooding. i flooding. | flooding. | flooding. | flooding. 
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TABLE 11.--SANITARY FACILITIES 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "good," and other terms. Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition; it does not eliminate the need for 


onsite investigation] 


depth to rock. 


Map symbol and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
soil name | absorption [ areas | sanitary | sanitary | for landfill 
| fields | | landfill | landfill | 
| | | | | 
AnA----------------- jsevere: |Moderate: |SLight-----------[s1ight ---------- 23 
Angelo | percs slowly. | seepage. | | | 
hnB-~---------------|severe: |Moderate: ван ------ ----- [slight — [Good 
Angelo | percs slowly. | sn | | | 
slope. 
| | | | | 
ChB, COC--------- ---|severe: | Severe: Moderate: | Severe: | Poor: 
Cho | cemented pan. | cemented pan. | cemented pan. | cemented pan. | cemented pan, 
small stones. 
| | | | i 
ру--======= === | Severe: | Severe: | Severe: | Severe: | Poor: 
Dev | flooding. | seepage, | flooding, | flooding, | small stones. 
| | flooding. | seepage. | seepage. | 
M | | | | | 
Eola----------- ----Isevere: Isevere: Isevere: | Severe: | Poor: 
| depth to rock, | depth to rock, | depth to rock. | depth to rock, | depth to госк, 
| cenented pan. | cemented pan. | | cemented pan. | small stones. 
Kavett------------- |severe: | Severe: |severe: severe: |Poor: 
| depth to rock, | depth to rock, depth to rock, | depth to rock, | depth to rock, 
cemented pan. | cemented pan. | cemented pan, | cemented pan. | too clayey, 
| | | too clayey. | | hard to pack. 
Fo, Fr--------------lSevere: ISevere: | Зеуеге: | беуеге: Їроог: 
Frio | flooding, | flooding. | flooding, | flooding. | too clayey, 
| percs slowly. | | too clayey. | | hard to pack. 
ба----------------- - Moderate: |Moderate: |Moderate: |Moderate: | Good. 
Gageby | flooding. | seepage. | flooding. | flooding. | 
KaB---------- -------|s1ight ---------- jsevere: | Severe: | Severe: |Fatr: 
Karnes | | seepage. | Seepage. | seepage. | excess lime. 
KtB---------- -------lsevere: Isevere: ISevere: Severe: Їроог: 
Kavett | depth to rock, | depth to rock, | depth to rock, | depth to rock, | depth to rock, 
| cemented pan. | cemented pan. | cemented pan, | cemented pan. | too clayey, 
too clayey. hard to pack. 
| | | l | 
: | | | | | 
Kett- ------------ | Severe: | Severe: | Severe: severe: [Poor: 
і depth to rock, | depth to rock, | depth to rock, | depth to rock, | depth to rock, 
| cemented pan. | cemented pan. | cemented pan, | cemented pan. | too clayey, 
| | | too clayey. i | hard to pack. 
Cho---------- заек e | бечеге: | модегаке: Isevere: | Роог: 
| cemented рап. | cemented pan. | cemented pan. | cemented pan. | cemented рап, 
all stones. 
| | | | a 
0p1in------------- Severe: severe: severe: | Severe: |Роог: 
| | | | | 
| | | | 
! 1 Џ Џ 1 


depth to rock, 
large stones. 


depth to rock, 
large stones. 


depth to rock. 
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Map symbol and 
soil name 


TABLE 11.--SANITARY FACILITIES--Continued 
Ш ص ر‎ а 


| Septic tank 
| absorption 


Sewage lagoon 
areas 


| Тгепсһ 
| sanitary 


Area 
sanitary 


Daily cover 
for landfill 


97 


| fields | | Тапде 11 | landfill | 


LTE: 
Lueders------------ 


Throck------------- 


Miles 


NuB---------- ------- 
Nuvalde 


ORE: 
Oplin-------------- 


Real--------------- 


Вс---------- -------- 
Кіосопсһо 


RoA------ ----------- 


Вов---==---=------ -- 
Комепа 


| 

| 

| ponding, 
| percs slowly. 
| 
| 


Isevere: 
depth to rock, 
slope. 


| 
| 
| 
| 
| Severe: 
| percs slowly, 
| slope. 


| cemented pan. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


ponding. 


Severe: 
depth to rock, 
slope, 
large stones. 


emented pan. 


Isiignt ж----- ----- Moderate: 
| Seepage, 

| | Slope. 

I Moderate: | Moderate: 

| percs slowly. зеераде. 

Moderate: Moderate: 

| percs slowly. seepage, 

| slope. 

l 

| Severe: Severe: 

| depth to rock, depth to rock, 

| slope. slope, 


| 
| 


]'svere: 
| depth to rock, 
| slope. 


severe: 
| flooding, 
| percs slowly. 


severe: 
percs slowly. 


vere: 
ercs slowly. 


зө 


- Severe: 
percs slowly. 


i depth to rock. 


| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
le 
| 
| 
| 
| 
| 
| 
| 
1 
| 
| 
| 
| 
| 
| 
là 
| 
| 
| 


large stones. 


Severe: 
depth to rock, 
Slope. 


Severe: 
flooding. 


Severe: 
ponding, 
too clayey. 


depth to rock, 
slope. 


| 

Ise 

| 

ТЕ; 

| 

| 

| 

[Se evere: 

| 

| 

| 

| Severe: 

| slope, 

| too clayey. 

IModerate: 
cemented pan, 
too clayey. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Severe: 

depth to rock, 
slope, 

large stones. 


Severe: 
Slope. 
Severe: 


flooding, 
too clayey. 


Slight-----------lSevere: 


Moderate: 
Slope. 


Moderate: 
slope. 


Severe: 


depth to rock. 


too clayey. 


Severe: 
too clayey. 


Severe: 
too clayey. 


Severe: 
depth to rock, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| е 
| depth to rock, 
| 
| 
| 
i 
| 
| 
| 
Гү 
| 
| 
| 
Гү 
| 
| 
| 
Гү 
| 
| 
| 
| too clayey. 
| 
I 


vere: 
onding. 


до 


Severe: 
depth to rock, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Poor: 
too clayey, 
hará to pack, 
ponding. 


Poor: 
depth to rock, 
small stones, 
slope. 


Poor: 
too clayey, 
slope. 


Poor: 

cemented pan, 
too clayey, 
hard to pack. 


Slight---------- = Good. 
Slight---------- “Fair: 

too clayey. 
Slight----- ------|Ғайг: 

too clayey. 
Severe: Poor: 


slope. 


Se 
depth to rock, 
slope. 


о 
depth to rock, 
slope. 


Poor: 

depth to rock, 
small stones, 
slope. 


Poor: 
too clayey, 
hard to pack. 


too clayey, 
hard to pack. 


too clayey, 
hard to pack. 


Poor: 

area reclaim, 
too clayey, 
hard to pack. 
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TABLE 11.--SANITARY FACILITIES--Continued 
НОННА хэсэж rra U 


Soil Survey 


small stones. 


Map symbol and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
Soil name | absorption | areas | sanitary | sanitary | for landfill 
| fields | | landfill | landfill 
| | 
TAC: | | 
Talpa-------------- Severe: | Severe: Severe: Severe: Poor: 
i depth to rock. | depth to rock. depth to rock. depth to rock. depth to rock. 
Lueders-------- ---- | Severe: | Severe: Severe: Severe: Poor: 
| depth to rock. | depth to rock, depth to rock. depth to rock. depth to rock, 
| | large stones. small stones. 
Cho------------ ---- | Severe: | Severe: Moderate: Severe: Poor: 
| cemented pan. | cemented pan. cemented pan. cemented pan. cemented pan, 
| 
| 


ТКС: | 


Tarrant-------- етее | беуеге: 
| depth to rock, 
| large stones. 
| 
Oplin-------------- | Severe: 


| depth to rock. 
| 


Kavett-------------|severe: 
depth to rock, 
cemented pan. 


| 
| 
| 
ТоА-------- ---------|severe: 
Tobosa | percs slowly. 
ToB----------- “rs. lez 
Tobosa | percs slowly. 
| 
УаВ----------------- |severe: 
Valera depth to rock, 


cemented pan, 
percs slowly. 


Үа------------------ 

Yahola flooding. 
» (6 сүлдийн Serie ----|беуеге: 
Yahola flooding. 


| 
| 
| 
| 
| Moderate: 
| 
| 
| 
| 
| 
| 


Severe: 
depth to rock, 
large stones. 


Severe: 
depth to rock, 
large stones. 


Severe: 
depth to rock, 
cemented pan. 


slope. 


Severe: 
depth to rock, 
cemented pan. 


| 

jsevere: 

| Seepage, 
| flooding. 
| severe: 

| seepage, 
| flooding. 


Severe: 
depth to rock, 
too clayey. 


Severe: 
depth to rock, 
large stones. 


Severe: 
depth to rock, 
cemented pan, 
too clayey. 


Slight----- ------|беуеге: 


too clayey. 


Severe: 
too clayey. 


| 

| 

| 

| 

| 

| 

| 

| Severe: 

| depth to rock, 
| cemented pan, 
| too clayey. 

| 

{ 

| 

! 

| 

| 

| 

| 


Severe: 
seepage. 


Severe: 
flooding, 
seepage. 


Severe: 
depth to rock. 


Severe: 
depth to rock. 


Severe: 
Gepth to rock, 
cemented pan. 


Severe: 
depth to rock, 
cemented pan. 


Severe: 
seepage. 


Severe: 
flooding, 
Seepage. 


depth to rock, 
too clayey, 
hard to pack. 


Poor: 
depth to rock. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Poor: 
| 

| 

| 

| 

| 

| 

| 
Ївоог: 

| depth to rock, 
| too clayey, 

| hard to pack. 
|Poor: 

| too clayey, 

| ћагд to pack. 


|Роог: 
| too clayey, 
| hard to pack. 


[роог: 

depth to rock, 
too clayey, 
hard to pack. 


Good. 


Concho County, Texas 


TABLE 12.--CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. 


"good," "fair," and other terms. 
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See text for definitions of 
Absence of an entry indicates that the soil was not rated. The 


information in this table indicates the dominant soil condition; it does not eliminate the need for 


onsite investigation] 


Roadfill 


Map symbol and | 
8011 папе | 


Angelo | low strength. 
ChB, COC-------------- | боса — aaa 
Cho | 
| 
| 
р и | Good -------------- 
Dev | 
i 
EKB: | 
Eola----------------- (Роос: 


depth to rock. 


depth to rock, 


| 

| 

| 
Kavett="|poor: 

| low strength, 
| 


shrink-swell. 
Fo, Fr---------------- Роог: 
Frio | low strength. 
ба-------------------- Їроог: 
Gageby | low strength. 
Kap--- еь | соса -------------- 
Karnes | 
KtB------------------- | Poor : 
Kavett | depth to rock, 
| low strength, 
| shrink-swell. 
KXB: | 
Kavett===#"sssssse [Poors 
| depth to госк, 
| low strength, 
| shrink-swell. 
Сво------------...... Gong 
| 
i 
Oplin----------- ----- Poor: 


| Improbable: 
| ехсез5 Е1пез. 


| excess fines. 
| 


= Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
s mprobable: 
| 
| 
| 
| 
Lb 
| 
| 
| 
| 


---| Improbable: 


| excess fines. 


| improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
! 


| Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Improbable: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


—— ит 


| Topsoil 


oor: 
too clayey. 


Poor: 
cemented pan, 
small stones, 
area reclaim. 


| 
{р 
{Ро 
| 
| 
| 
| 
| 
| 
|Роог: 
| small stones, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


area reclaim. 


Poor: 
depth to rock, 
cenented pan, 
small stones. 


Poor: 

depth to rock, 
cemented pan, 
too clayey. 


Poor: 
too clayey. 


Good. 


Poor: 
excess lime. 


Poor: 

depth to rock, 
cemented pan, 
too clayey. 


Poor: 

depth to rock, 
cemented pan, 
too clayey. 


Poor: 
cemented pan, 
small stones, 
area reclaim. 


Poor: 
depth to rock, 
large stones. 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 


excess fines. 


excess fines. 


Soil Survey 


Gepth to rock, 
small stones. 


Map symbol and | Roadfill | Sand | Gravel | Topsoil 
soil name | | | | 
| | | | 
一 一 
| | | | 
ІрА----------- -------- Poor: | improbable: | tmprobable: јео ог: 
Lipan | low strength, | excess fines. excess fines. | too clayey, 
wetness, wetness. 
| shrink-swell. | | | 
LTE: | | | ! 
Lueder: -—-———---———--|Р от: | improbable: | Improbable: вс ог: 
| depth to rock. | excess fines. | excess fines. | depth to rock, 
| | | | small stones, 
| | | slope. 
Throck--------- ------ |Роог: | improbable: | Improbable: [Po ог: 
| low strength, | excess fines. | excess fines. | too clayey, 
shrink-swell. small stones, 
| | | Бы 
МеА, МеВ-------- ------ | Poor: | Improbable: | Improbable: Р oor: 
Mereta | low strength. | excess fines. | excess fines. | cemented pan, 
| | | | too clayey. 
МЕВ-------- хэээтэлэээт | боод-------========== | Improbable: | improbable: |таїт: 
Miles | excess fines. | excess fines. | thin layer. 
NuA, NuB-------------- |Poor: | probable: | Improbable: үг ог: 
Кчуа1де low strength, excess fines. excess fines. too clayey. 
| shrink-swell. | | | 
| | | 
ORE: 
Oplin----------- |) Poor: | Improbable: | improbable: |Роог: 
| depth to rock | excess fines. | excess fines. | depth to rock, 
| | | large stones, 
| | | | slope. 
Real-----------------|Poor Е | Improbable: | Inprobable: lp oor: 
depth to rock. | excess fines. | excess fines. i depth to rock, 
| | | small stones, 
| | | анхан 
Re--------------------jPoor: | improbable: | improbable: јео OT : 
Rioconcho low strength, excess fines. excess fines. too clayey. 
| shrink-swell. | | | 
КоА, RoB--------------| Poor: improbable: | mprobable: [Fe irs 
Rowena low strength, excess fines. excess fines. too clayey. 
| shrink-swell. | | | 
SaB------------------- Ipoor: | Improbable: | Improbable: Гро ог: 
| | | lc 
Sagerton | low strength. | excess fines. | excess fines. | too clayey. 
ва тен ЖЕ (Роос: | Improbable: | Improbable: |Poor: 
Speck | area reclaim, | excess fines. | excess fines. | area reclaim, 
| low strength, | | | too clayey, 
| shrink-swell. | | | small stones. 
TAC: | | | | 
Talpa----------- Beers | Improbable: | Improbable: |: оог: 
| | | | 
| | | | 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


Map symbol and | 
5011 папе | 


| Sand 


| Gravel 


| Topsoil 


101 


о 


ТАС: 
Lueders-------------- | Poor: 
| depth Ко rock. 
| 
Cho------------------ | соса mee кышк анын 
| 
| 
| 
TKC: | 
Tarrant-------------- Peor: 
| depth to rock, 
| low strength, 
| large stones. 
oplin---------------- [poor: 
| depth Ёо rock. 
| 
Kavett-------------- -|роог: 
depth to rock, 
| 
| low strength, 
| shrink-swell. 
ТоА, ToB-------------- |Роог: 
Tobosa | low strength, 


| shrink-swell. 


Valera | depth to rock, 
| low strength, 
| shrink-swell. 
Ya, YC------ ----------|боой-------------.... 
Yahola | 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


о 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Poor: 
depth to rock, 
small stones. 


Poor: 
cemented pan, 
small stones, 
area reclaim. 


Poor: 

depth to rock, 
too clayey, 
large stones. 


Poor: 
depth to rock, 
large stones. 


Poor: 

depth to rock, 
cemented pan, 
too clayey. 


Poor: 
too clayey. 


Poor: 
too clayey, 
small stones. 


Good. 
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TABLE 13.--WATER MANAGEMENT 


{Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not evaluated. The 
information in this table indicates the dominant soil condition; it does not eliminate the need for 
onsite investigation] 


|| Limitations for-- T Features affecting-- 
Map symbol and Pond 1 Embankments, ! T H NE й 


ponding. 


р 
soil name | reservoir | dikes and | Irrigation | Terraces and |Grassed waterways 
i | levees | | diversions | 
areas 
| | | | | 
АЋА, hnB----------|Moderate: |sltght------------|Favorable -------- [Favorab1e--------|Too arid. 
Angelo | seepage. | | | | 
ChB, Сос----------!беуеге: ісе еуеге: Icenented pan, Icenentea pan-----IDroughty, 
| | | | | 
Cho | cemented pan, | thin layer. | slope, | | Cemented pan. 
| seepage. | | droughty. | | 
DV----------------|severe: Ie1ight--- BEEN --|Droughty, lFavorable--------!Droughty. 
Dev | seepage. | | flooding. | | 
ин: | | | | | 
Eola------ ~------| Severe: |suight------------ [Droughty, Грерьь to rock, |Droughty, 
depth to rock, depth to rock. cemented pan. depth to rock. 
| cemented pan. | | | | 
Kavett-----------|severe: Ise Mus |slov intake, Depth to rock, Іререһ %о госк, 
| | | | 
| depth to rock, E hin layer. | depth to rock, | cemented pan. | cemented pan. 
| cemented pan, | | cemented pan. | | 
| зеераде. Ї Ї | | 
Fo, Fr----------- -|siight------------| Moderate: |stow intake, |Favorable--------|Favorable. 
Frio | | һага *о раск. flooding. | | 
Ga------------- эээ Moderate: Moderate: Favorable--------| Favorable -------- |Favorable, 
Gageby i веераде. | piping. | l | 
Қаһ---------------!Зеуеге: |модегаће: | mxcess lime, |Favorable-------- | Favorable. 
Karnes | seepage. | piping. | slope. | | 
Ккїв---------------|$еүеге: {se vere: 18104 intake, |pepth to rock, Іре epth to rock, 
Kavett | depth to rock, | thin layer. | depth to rock, | cemented pan. | cemented pan. 
| cemented pan, | | cemented pan. | | 
| seepage. | | | | 
| | | | | 
Кауеід----------- | ge vere: {Se vere: (510 intake, [Depth to rock, Ipepth to rock, 
depth to rock, thin layer. depth to rock, cemented pan. cemented pan. 
| cemented pan, | | cemented pan. | | 
ЕСЕ | | | 
Cho--------- ----- -ISaveret [ве evere: |cementea pan, jcenentea pan----- йг oughty , 
| cemented pan, | thin layer. | slope, | | Cemented pan. 
| seepage. | | droughty. | | 
Oplin------------ -|se evere: | Severe: | поре, | Large stones, [Large stones, 
| depth to rock. thin layer, I large stones, | depth to rock. | depth to rock. 
| | large stones. | depth to rock. | { 
L пи DL mens [se vere: |Ponding, |Ponaing, іне etness, 
Тарап | hard to pack, | slow intake, | percs slowly. ІР percs slowly. 
| | ! | 
| | ' ' 


percs slowly. 
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TABLE 13.--WATER MANAGEMENT--Continued 


| Limitations for-- T Features affecting-- 
Map symbol and Pond | Enbankments, | T T 


hard to pack, 
large stones. 


depth to rock. 


soil name | reservoir | dikes and | Irrigation | Terraces and lGrassed waterways 
| areas | Теуеез | | diversions | 
| | | | | 
LTE: | | | | | 
Lueders---------- Î severe: |se evere: [Large stones, |slope， | Large stones, 
| depth to rock, | large stones. | droughty, | large stones, | slope, 
| slope. | | depth to rock. | depth to rock. | droughty. 
Throck----------- severe: |slight----- ------- |Percs slowly, |51оре, |saope， 
Slope. slope. percs slowly. rooting depth, 
| | | | | percs slowly. 
MeA, MeB----------|Severe: (ве етеге: Icementea pan----|Cemented рап----- Сепеп ед pan. 
Mereta | cemented pan, | thin layer. | | | 
| seepage. | | | | 
MEB---------------|Moderate: IModerate: 15011 blowing-----|soil blowing-----|Favorable. 
Miles | seepage. | piping. | | | 
NuA, NuB---------- IModerate: IModerate: lFavorable-------- Favorable--------lFavorable. 
Nuvalde | seepage. | piping. | | | 
ОВЕ: | | | | | 
Oplin------------ severe: |severe: |saope， Slope, {barge stones, 
| depth to rock, | thin layer, | large stones, | large stones, | slope, 
| slope. | large stones. | depth to rock. | depth to rock. | depth to rock. 
Rea1------------- | severe: |Severe: IDroughty, (Боре, | Торе, 
| depth to rock, | thin layer, | depth to rock, | depth to rock. | droughty, 
| slope, | seepage. | excess lime. | | depth to rock. 
ps | | | 
Ес------- Pc |stight ----------- | Severe: |Percs slowly, |Percs в1он1у-----|Регев slowly. 
Rioconcho | | hard to pack. | flooding. | | 
КоА, БоВ----------!5146һі------------!Мойегабе: | pavorable ------- -lravorable ------- lFavorable. 
Rowena | | hard to pack. | | | 
SaB---------------Is11ght--- жемек ---- - Moderate: lPavorable -------- | Рауотађје asasi | Favorable. 
Sagerton | | piping. | | | 
SpB--------------- |Severe: [ве чете: [регсв slowly, [Large stones, ILarge stones, 
Speck | depth to rock. | thin layer. | depth to rock. | depth to rock, | depth to rock, 
| | | | percs slowly. | percs slowly. 
TAC: | | | | | 
Talpa------------ | Severe: |se vere: [Depth to rock, jpepth to rock---- Depth to rock 
i Gepth to rock. | thin layer. | slope. | | 
Lueders--------- -|severe: {se evere: [тагде stones, | Large stones, | Large stones, 
depth to rock. large stones. droughty, depth to rock. droughty. 
| | | depth to rock. | | 
Сһо-------------- severe: (ве еуеге: cemented pan, |cenented pan---- |Droughty , 
| cemented pan, | thin layer. | slope, | | cemented pan. 
| seepage. | | droughty. || | 
Tarrant------ ---- | Severe: | Severe: | Large stones, | Large stones, [Larae stones, 
| depth to rock. | thin layer, | slow intake, | depth to rock. | depth to rock. 
i | | | | 
| | Ї | | 
1 ! 1 Џ Џ 
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TABLE 13.--WATER MANAGEMENT--Continued 


Soil Survey 


| Linitations for-- T Features affecting-- 
Map symbol and Pond Ї Embankments, | | | 


soil name | reservoir | dikes and | Irrigation | Terraces and | Grassed waterways 
| areas | levees | | diversions | 
| | | | | 
ТКС: | | | | | 
Oplin=----------- | Severe: |Severe: (Боре, {Large stones, [Large stones, 
| depth to rock. | thin layer, | large stones, | depth to rock. | depth to rock. 
| large stones. | depth to rock. | | 
Kavett----------- | Severe: | severe: Бы intake, [Depth to rock, |pepth to rock, 
| depth to rock, | thin layer. | depth to rock, | cemented pan. | cemented pan. 
| cemented pan, | cemented pan. | | 
| зеераде. | | 
ТОА, ToB---------- [Sight ------------ | Severe: |51ом intake, jPeres slowly-----|Percs slowly. 
Tobosa | hard to pack. | percs slowly. | | 
УаВ--------------- [Moderate: |Moderate: [sow intake, |Depth to rock, |Depth to rock, 
Valera | depth to rock, | thin layer, | depth to rock, | cemented pan. | cemented pan. 
| cemented pan. | hard to pack. | cemented pan. | | 
Van Severe: | Severe: |Favorable-==----- |8011 bloving-----| Favorable. 
Yahola | seepage. | piping. | | | 
YC------- --------- | severe: | Severe: |Flooaing нет ----|во1 blowing==--|Favorable. 
Yahola | seepage. | piping. | | 


Concho County, Texas 


[The symbol < means less than; > means more than. 


| Ї | Classification ТРтва- | Percentage passing | | 
Map symbol and [Perth] USDA texture | | [ments | sieve number-- 1229014 | Plas- 
soil name | | | unitiea | Амно. 1»3 Тр, [| tnit | ticity 
inches 4 10 40 200 index 
ГЕ | I | | Pet | | | те | 
МА-------------- | 0-1418115у clay loam ІСІ, la-6, Го exe eee ӨНЕ МЕН | 37-50 | 18-30 
Angelo | | l'a-7-g | | | | | | | 
|14-27 (Clay, silty clay ісі, сн la-6, | 0 | 90-100 |s0-100 }85-100 | 70-92 | 37-60 | 20-38 
loam, silty А-7-6 
| | clay. | | | | | | | | 
| 27-62 сау loam, silty іс, la- : | 0 [60-100 |60-100| 60-100! 50-90 | 30-49 | 15-30 
| | clay 1оап, clay. | | А-7-6 | | | | | | | 
AnB-------------- | 0-13Ї8115у clay loam CL Ia-6, Го  loo-100190-100185-100/60-90 | 37-50 | 18-30 
Angelo | | БҰЛ | | | | | | 
113-30/clay, silty clay |с, сн ја, | 0 190 -100|90-100(85-100170-92 | 37-60 | 20-38 
loam, silty А-7-6 
| | clay. | | | | | | | | | 
[30-6s|ciay loam, silty іс, la-6, | 0 leo -100|60-100160-100150-90 | 30-49 | 15-30 
clay loam, clay. А-7-6 
| | | | | | | | | | 
chB-------------- | 0-15 ов, greavelly (съ, сн la, | 0-3 |80-100|75-100|65-94 |55-84 | 35-55 | 15-30 
Сћо | | loan, clay loan. | | А-7-6 | | | i i | | 
15-19 Cemented, за мн en Pass Vos fes Ва ا ا‎ = 
pee UN] | peer эл хыг | 
| 19-60 |Gravelly loam, Isc, вс, la- 2, A-4, | 0-5 |50-80 (35-65 120-55 [15-45 | 24-47 | 5-22 
| | gravelly clay | GM-GC, | А-6, | | | | і | | 
| | loam, very | SM-SC | А-7-6 | | | | | | i 
] о per 1оаш. у | | | | | | i | 
Coc-------------- | 0-8 |Gravelly loam, |с, 5с, cla-s, | 0-5 leo-es | 155-80 15 |5 0-80 l40-70 | 30-50 | 11-26 
Cho gravelly clay -7-6 
NE ESS I | uM e ма 128. 
PES S р NEC ME не теу эр ЖОЕ ЖИ ENT 
| 8-17|cementea | | иж к жан хал kan фа 
|17-60|Gravelly loam, sc, ОС, ез, А-4 | 0-5 150 -80 135-65 ۰ 55 |15-45 | 24-47 | 5-22 
| gravelly сјау i GM-GC, | А-6, Ї | | l | | | 
loam, very SM-SC А-7-6 
| | gravelly loam, | | | | | | | | | 
| | | | | | | | { | | 
DV--------------- | o-ioleraveliy loam----lGC, sc (А-2, А-4,! 0-10 |45-80 |45-70 135-55 120-50 | 28-47 | 9-24 
| 9-10) | Bird | | | | | | 
110-60 [very gravelly loc, GP-GC, [А-2-4, ! 0-10 [10- 78 | 5-65 | 5-50 | 5-42 | 28-47 | 9-24 
| | loam, very | SC, SP-SC! A-2-6, | | | | I I | 
| | gravelly clay i ! А-7, А-6! і | | | | | 
| Pen | | | | | | | | 
| | gravelly loam. | | | | | | | | | 
ЕЕ | | | | NE ЖИШШ ИЕ ND | 
Eola--------- ---| 0-12\Мегу gravelly sc, ac А-2 | 0-10 140-70 {30-60 125-50 |15-30 | 25-40 | 10-25 
poser rests. | | | 9-10 [40-70 (80-60 (25-50 [15-30 | 25-40 | 
l12-18lcemented, | euis, ЖО eet. ER P eG E | --- | --- | E 
|. rated. | | | | | ШЕ | | 
|18-35 Weathered bedrock} === | === |-- |-- |-- | |--- | — | = 
Kavett---------- | 0-141511%у clay, Їсн la-7-6 | 0-5 190-100180- шээг mun | 51-66 | 25-40 
p M еа ul | Rene а | 
| | | | { | ! 1 | | | 
| | | | | |. | | | 
| | QM М к тк E DRE 
аш инж 
| | | | 1 1 | [ ! 


TABLE 14.--ENGINEERING INDEX PROPERTIES 


Н | clay loam. 
[14717 | Indurated, 
I | cemented. 

| 17-24, Unweathered 
I | bedrock. 

I ! 
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Absence of an entry indicates that data were not estimated] 
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Мар symbol and 


soil name 


TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


[Depth] USDA texture | | 
| | Unified AASHTO 


Soil Survey 


з 
rou 
a 

aja 
=> 
о 
а 
4» 


Kavett 


| 0-45|stity clay loam, le, cH 
| | clay loam, silty) 
clay. 
las-eolsiity clay, stlty|ct, CH 
| clay loam, clay | 
| | loam. | 
| 0-41 |511+у clay loam, ler, CH 
| | clay loam, silty) 
| | clay. | 
[41760(S11ty clay, silty CL, CH 
| | Clay loam, clay | 
| loam. | 
| 0-21 |Loan-- ----------- |с, 5С 
{2175 6 Loam, clay loam |С, Sc 
[955 70|Loam, gravelly CL, SC, GC 
| | loam, 5111 ий 
| | clay loan. 
| 0-43 Loan, clay loam ік, CL, 
CL-ML 
| | | 58-60” 
|43-60 toan, clay loam (вс, с, 
“иһ, 
| | | SM-SC 
| 0- 15)Silty clay, clay, СН 
| silty clay loam. | 
15-20 | indurated, Шен 
| | cenented. | 
|20-30 Un nweathered | --- 
| | bedrock. | 
| | | 
| o-13|stity clay, \сн 
| | cobbiy silty | 
| | Clay loam. i 
13-20 | Indurated, | === 
| | cemented. i 
| 20-25 |Unveathered | --- 
| | редгоск. | 
| 0-10 |Gravel1y clay ісі, CH 
| loam, gravelly | 
| | loam. | 
| bem Lure: | === 
~ ravelly loan, , GC, 
(18 48 е liy 1 |5С сс 
| | gravelly clay | GM-GC, 
| || loam, very | 5М-5С 
| | gravelly loam. | 
| o-14lcobbiy clay loam GM, ML, 
ME D 
114720 Unveatuered | == 
| i bedrock. | 
| 0-52 славу -------- -----|сн 
52-65 Clay, silty clay je 


| 


| 


n 
А 


ре 
|856 


-6 
-6 


А-4, А-6, 
A-2-4, 
A-2-6 

A-4, A-6, 
A-2-4, 
A-2-6 


А- 
А-6, А-7 


2, А-4, 


|. 
| 
| 
| 
| 
| 


ooo 


15-45 


9571091954100 | 95-100 | 705 98 


| Sleve number-- lLiquiā | Plas- 
| Ї Ї | limit | ticity 

10 | 40 | 200 index 

| 1 | | | = | 

|90-100| 85-100] 85-100|69-96 | 36-59 | 17-34 

| | | | | 

|90-100|90-100 85-100 |68-96 | 36-59 | 17-34 

| | | | | 

{ ( i ! | | 

|90-100185-100185-100|69-96 | 36-59 | 17-34 

| | | | | | 

Їв0-100| 90-100|85-100168-96 | 36-59 | 17-34 

| | | | | | 

| | | | | | 

| 100 196: 100|80-100145- 70 | 23-35 | 11-20 

|35-100|92-100|90-100|45-88 | 23-40 | 11-25 

160-10 0150-100145-100|40-85 | 23-40 | 11-25 

{ | 1 Ї | | 

| | | | | | 

[85-100]75-100 | 50-100 [30-65 | 20-35 | 4-15 

| { | | 

185-100175-100145-100125-65 | 20-35 | 4-15 

| | | | | | 

| | | | { | 

|90-100|80-100 | 75-100! 70-98 | 51-66 | 25-40 

ызы Је else le nes 

| | | | | 

luu “Vices osé Wess, u хи 7 дан 

{ | || | | | 

| | | | | | 

| | { { ! | 

Їв0-100180-100|75-100170-98 | 51-66 | 25-40 

| | | | | | 

Fasas “| БЕРЕН КЕРН уља, nh zzz Ч 

| | | | | | 

ba dod айл (ғсер dum de zn 

| | | | | | 

| | | ! | | 

IE 100170 100165-94 155-84 | 35-55 | 15-30 

| | | | | 

l aec roses sob. oues Sls аша 

150-80 | ee Бе |15- -45 | 24-47 | 5-22 

| | | | | | 

| | | | | | 

L ws ws de A 

|40-75 [35-75 [30-65 25-60 | 30-56 | 8-25 

- | шы | БЭР | 2 | ы | PES | Бос 

| ( ( | | | 

-5 |95-100|95-100|95-100|80-98 | 55-75 | 32-49 

| | 51-70 | 32-45 

I у 1 
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


| | | Classification [тед | Percentage passing | | 
Мар symbol and Depth) USDA texture T jments sieve number-- Liquid | Plas- 


25 | | 


soil папе | Unified | AASHTO | > 3 | | | | linit | ticity 
| | | | linches| 4 10 | 40 | 200 | | index 
in | E | | c 


| | | | ul | | | | | 
LTE: 
Lueders--------- | 0-5 [Very cobbly clay съ, вс, scla-2, A-4,|20-50 1-5 |3 |35-7 о 130-65 | 1:5-60 | 25-49 | 8-25 
loan. A-6, A-7 
| 5- 11 [Extrenety cobbly съ, вс, всја-2, А-4,130-50 | Шин зо 0-65 |25-60 m | 25-49 | 8-25 
| | loam, extremely | | А-6, А-7) | | | | | | 
MER Ба | | | | | | | | 
| | loam, extremely | | | | | | | | 
|" Е комар сау. | | | | | | | 
| | | | | | | | 
WEE DAE | | | | | | | | 
clay loam. 
|11-15|Unveathered | A ا‎ | ав | -== | --- | ЕЕ | === | --- | ЗЭН 
ђедгоск 
| қ | | | | | | | | 
Throck---------- | 0-4 |stony clay loam с, la-6, | 5-30 |7о- 90 р 0-90 [во -90 |55-85 | 30-50 | 15-30 
A-7-6 
| 4-32 |Graveliy clay, Іс, Ince, | 0-5 170-99 |60-9 9 ls 0-99 [60-90 | 35-50 | 18-31 
| | gravelly silty | | A-7-6 | | | | | | | 
clay, clay, 
| Шел | || | ||| | 
oam. 
(32-40 ви clay, shaly (CL Їл їр | о [95-100]55-100|90-100| 70-98 | 28-50 | 12-30 
| Др Jem m] | | | | | | 
Мед-------------- | о-в Ictay 1oan--------Icr 1-6, l 0-5 190-100185-100180-97 [60-85 | 39-50 | 19-28 
Mereta | | А-7-6 | |90 | | | | | 
| 8-18|Clay loam, clay съ, св а-в, | 0-5 |20-100 |85-100|80-97 |60-85 | 39-52 | 19-30 
A-7-6 
PEOR NN ЖОЕ Т. Ж ا‎ ЧИЕ ЭШ Т КИНЕ ТИ 
ЗЕ баша». а | ME кк заг | 
I рест лаа NR ПКК کی‎ Бек E DEM pes "Кош ЭРЭ жекен 
126 60 Variable, marl | | | | | | | | | 
MeB-------- ESE | 0-6 [Clay loam-------- іс, (А-6, | o-s 190-100185-100180-97 |60-85 | 39-50 | 19-28 
Mereta | ! | А-7-6 | | | | | | 
| 6-15|С1ау loam, clay (CL, CH jar, | 0-5 |90-100]85-100|80-97 | > | 39-52 | 19-30 
А-7-6 
ТЕН ЖЕМЕ ӨШ uo 23 MS ШИН DA MAE жеке жек 
I ese | | арта цэг ағын | 
dan nel) с. MEME On АҚЫР ықы. de | - ا‎ ass 
Ї 60 Variable, marl | I I | | | | | 
МЕВ-------------- 0-6 |Fine sandy loam sm, 8М-8С, |a-2- ч, Го [98-100196-100185-98 lucis | 16-22 | 2-7 
| | l'er- ША | | | | | | 
Miles | | | CL-ML, ML | | | | | | | 
| 6-61)Sandy clay loam, |С, SC, юм Кв o |98-100|96-100|85-98 (30-72 | 20-40 | 4-20 
5М-5С А-2- 
| "де Зала [Сым Ее і | | | 
|61-80|sanay clay loan, ісі, sc, к 2224, | 0 [90-100 | 90-100 | 80-100} 30-72 | 20-36 | 4-18 
| | clay loam. | SM-SC, | ^ 4, A-6 | | | | | Ї | 
i |! 7. | | { | | | 
настана -| о o-12|stty clay loan јен, CL jz7-6， | 0 |95-100 |95-100|90-100 | 80-96 | 38-60 | 20-38 
{12 86 loam, silty lcs, CL la- 7-6, | 0 | 95-100 |95-100 | 85-100 | 70-98 | 38-58 | 20-36 
Ke ра ON 56 | | | | | | | 
clay. 
| в-во |СТау loam, silty їс, (кв, | 0 [85-100 |85-100| 75-98 165-90 | 30-50 | 14-30 
| Clay loam, silty) | A-7-6 | | | | 
| | 
| | | | | | | 


| 

! | 
| | 
1 i 


| Clay. 
[ 
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


| | assification TFrag- | ercentage passing I | 
Map symbol and берін! USDA texture | | jnents | sieve number-- jbiquid | Plas- 
soil name | Unified | AASHTO | > 3 | | | | | linit | ticity 
| | inches! 4 10 | 40 1 200 index 
с 
| | | | [EET | | | RN 
Baa | o-11|s11ty clay loam Ica, CL la-7-6, | 0 [95-100 |95-100 | 90-100 |80-96 | 38-60 | 20-38 
Nuvalde A-6 
| 11-33 |Ству loam, silty (сн, ср 1-1-6, Го 195-100195-100(85-100(70-98 | 38-58 | 20-36 
| | clay loam, silty) | А-6 | | | | | | | 
clay. 
|3a-eolclay loam, silty |в Ja- : | 0 |85- 100 |85- 100175-98 |65-90 | 30-50 | 14-30 
{ { 2 loan, silty) | A-7-6 | | | | | | | 
| амны | | | | | | i | | 
ОВЕ: | | | | | | | | | | 
Oplin----------- | 0-8 [cebbiy clay loam (вм, ML, |л-2, А-4, [15-45 lao- 75 |as- 75 pes [25-60 | 30-56 | 8-25 
RTE fete aae fee Pome Pane и Ди Да 
EE на | | | | | | | | | 
Е -| 0-4 |бғауел1у clay јен, сс, lant, a-6,| 1-5 les 5-90 150-85 L 5-80 |36- -70 | 30-55 | 8-25 
мек oue В Id | | | | | | 
| 4-12 Very gravelly jG, 6C,  [A-2, A-4,| 1-10 [25-75 |20-65 |20-60 (20-50 | 30-55 | 8-25 
| | loam, very | SM, SC | А-6, M7 | | | | | | 
p. ЊЕ etay | | | | i i | | | 
am. 
(ЖАҒА ме | ones. d» ox кесте жеге шаналан Ер aso 
аа Шынын | | | | | | | | | 
| | bedrock. | | | | | 7 | || 
Ras nero | 0-5 [вату clay loam 22 сн а-в, | 0-5 | 85-100|83-100 | 75-100| 70-99 | 35-55 | 20-35 
Ејосопсћо А-7-6 
| s-eolciay, silty clay, CL, Ia-7-6, | 0-5 1в5-100/83-10017 мэн зөн | 35-70 | 20-45 
| | с1ау loam, silty) Í | А- | | | | | | | 
lay loam. 
| үе | | | | | 
e — | 0-6 (стау ЕЕ |с Ї-в, | 0 LS | —Á | 30-50 | 12-30 
Rowena | А-7-6 
| 6-29 |Clay, cley loam, les, CL ja-7-6 | 0 log лосјзе-зоојэо- m | 41-60 | 25-40 
silty clay. 
|29-60|clay, clay loam, ІСІ, |л-в, | 0 [85-100] 80-100 | 75-100 |65-95 | 30-50 | 15-30 
| | silty clay loam. | | A-7-6 | | | | | | | 
RoB-------------- | 0-6 (ста loam-------- {ct la, | 0 199-100198-100190-1001 70-20 | 30-50 | 12-30 
Rowena А-7-6 
| 6-21| 18у, clay loam, (сн, CL (л-7-6 | 0 (өв -100|96-100|90-100|75-98 | 41-60 | 25-40 
silty clay. 
[21-0 |clay, clay ioan, |с |л-в, | 0 ме ош аа | 30-50 | 15-30 
115у clay loam. А-7-6 
| 5 | | | | | | 
Baa | 0-7 [Clay Тови-======= icr la-6, A-4 | 0 к 100 јар-1ооћ5р-во | 25-35 | 8-18 
Sagerton | 7-28 Clay loam, clay ІСІ |, |0 p 100|95-100|90-100|65-95 | 36-50 | 18-30 
|28-65!С1ау loam, clay jeu la-6, A-4,| 0 |90-100|90-100 |80-100 |60-85 | 25-50 | 8-30 
| | | Ае + | { | | | | 
Sp | о-а [созыту clay loam іс, (кв, 5 | 1-5 180-100] 75-1001 70-95 |65-90 | 30-50 | 15-30 
peck =T= 
| 4-14|стау, clay 1оап, |е, CH la-7-6 | 0-25 Їво-100160-100155-95 | | 45-65 | 25-40 
PES re А | | | | | | __ | | 
14-17 | indurated, све pem ies л | о Жа 
| | unweathered | | | | | | | | | 
| | bedrock. | | | i i | | | | 
' ' 1 1 ' [| Џ 1 } t ! 
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


| | | Classification peT | Percentage passing | | 
Map symbol and [Perth] USDA texture | | | | sieve number-- ама | Plas- 
soil name | | | Unified | AASHTO | es! | T T limit | | ticity 
ch 


> 3 
in 4 10 | 40 | 200 | index 


| | | | | 
| | 
| 


| 
TAC: | | | 
Talpa----------- 0-8 | roam, gravelly CL 0-5 |70- -100165-100165- -98 11-25 
| loam, 511% loan, | 
} clay loam, silty | 
| clay loan. 
15| үе 


Unweathered 


| 
| 
| 
| 
| | 
| | 
| БЕНЕН шга 
| | 
| | 


| bedrock. | | 


CL, GC, зеја-2, А-4,120-50 140-75 
| А-6, А-7! | 

| 
CL, ос, 8сүл-2, л, 


Lueders--------- 0-7 [very cobbly loam 35-70 Їзо-65 


30-50 135-70 130-65 [25-60 


Коб, 


7-10 | Extremely cobbly 
| loam, extremely 
| cobbly clay 
| loam, extremely 
| gravelly clay 
| loam, cobbly 

| silty clay loam. 

| 

| 

| 

| 

| 


10-20 Unweathered 


' 
1 
1 
1 
1 
! 


bedrock. 


0-7 {Gravelly loam, 60-85 155-80 150-80 


gravelly clay 
loam. 


i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
7-15 Icementea, | --- 
| 
| 
| 
| 
| 
| 
Їсн 
| 
| 
! 
| 
| 
| 
| 
| 
Я| 
?| 
і 
| 
| 


| 

| 

| 

| 

| 

| 

! 

| 

| 

| 

| 

| 

| 

| 

| 

| | indurated. 
|15- -47 | Gravelly Лоат, 50-80 |35-65 120-50 
| gravelly clay 
| loam, very SM-SC 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

1 


gravelly loam. 


TKC: 


Tarrant--------- 0-13 Very cobbly clay, 55-100,51-100,48-99 


| 

|| 

| 

| 

| 

| cobbly clay, 

| a flaggy 
| ` 
| 

| 

| 

| 

| 

| 

| 


13-20 


Indurated, 
unweathered 
bedrock. 


一 一 一 一 -一 一 一 一 一 一 -一 一 -一 -一 一 -一 一 一 -一 一 一 -一 一 一 一 一 一 -一 一 -一 一 一 -一 一 -一 


0-14 Cobbly clay loam, GM, ML, 30-75 [25-75 120-65 


| very flaggy clay; MH, GC 
| loam. 
|14- 20 jUnveathered 
| 


| bedrock. 


Kavett---------- | | o-111ctay т рн 
|11-17| Indurated, 
| | cenented. 
17-20 Unweathered 
| | 
| | bedrock. 


о 
be 
ке 


| 
la 
| 
| 
ши 100 
| 
185 
| 


— и 
а. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
CH, GC, sca-7 
| 
| 
| 
| 
| 
| 
1 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


一 一 一 一 -一 一 一 -一 一 
t 
1 
1 


| 


0-2 log- 100197- -100190-100185-98 
0-2 1227100 2er 100 | 90- 100185-98 
0-2 196- 100195-100| 90+100 | 80:95 


ТоА----------- ---| 0-30 |Слау -----.---.-.. icu |A-7-6 
Тођоза |ao-56|clay， silty clay | 
196-651 Clay, silty с1ау [eg CL 1А-7-6 


0-2 ооо о-в 
[285 засав аба lee ce 
0-2 |96- 1001 95-100] 90-1 00| 80-95 


0-2 и де э ЗЭВ 


шяний ЕУ qui 


ToB----- ------ зам! pe ------------- ск la-7-6 

Tobosa |25-50/clay, silty clay ки | 

50-60 |С1ау, silty с1ау (СЕ, CL |А-7-6 

УаВ-------------- | се clay, clay іш, CH la-7-6 
Valera 1297 47 | Conented, | | 
| | indurated. | | 

| 47-50 |Unweathered | == | === 
! | 
| ' 


| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
36-95 | 51-75 | 25-44 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| 
| 
| | 
| | 
Edi 
15554 
е 


БХ Хы ы-ы Se ےر‎ 


------ 


| | 
шы; 
| 
| | bedrock. | | і 
Џ Џ | i ! 
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


T [ments | sieve number-- маша 
| | T T T limit 


| 
soil папе | | Unified | давнто | > 3 | | | | | ticity 
| i | ] pinches) 4 | 10 | 40 | 200 | | index 
|= | | | |== | | | | | == | 
Ya--------------- је 0-9 [Fine sandy loam fs", ML, [А-а | o 1100 195-100190-100136-60 | <26 | КР. 
ыг | ا‎ | 9 |100 [95-100 20-100] 36-60 | | № 
| | | eeu. | И 21425515 Е ЗАК | 
| 9-60!Fine sandy loam, |5М, ML,  la-4 Го |100 195-100190-100136-85 | <30 | нР-10 
BEL [as | ца аг Өс 
YC------------ ---| 0-6 |Fine sandy loan lsu, мр, — la-4 | 0 | 100 195-10090-100136-60 | «26 | КР-7 
Yahola | "срма, | | | | | | | 
| | a OR CRT Ээ. | 
| | | | | | | | | 
| ШЕ | | | | | | 
| | | | 
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


Entries 


Absence of an 


Entries under "Erosion factors--T" apply to the entire profile. 


under "Wind erodibility group" and "Organic matter" apply only to the surface layer. 


entry indicates that data were not available or were not estimated] 


[The symbol < means less than. 
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* This is actually ponding of water following heavy rainfall rather than flooding. 


TABLE 17.--ENGINEERING INDEX TEST DATA 


DT, FD 7 | | Grain-size distribution | | | | Shrinkage 
Soil name, sample j Classification Percentage | Percentage ыша ЕСЕ jparticae| | | | 
number, horizon, and 50221 passing sieve-- smaller than-- [init city jaensity |71214 |Linear | Ratio 
depth (in inches) jUnified 5781 3/8! d 195) No." Мо. | -05 1.005 7.002 | index 

| ҚАНЫН 11:08 [799971 | | | | 
о а д 
| | эрүүгээ ЭЭС Ч ЗІ | p 
| | { | ро 1 j J | PE | | Sn- | Ret | Pet | Pet 
ло od. ото НК 
(8273-09-01) IN | Vesp eel да ај БЕСКЕ ГЕН | | l ام مد‎ | 
- ~ - - - 0-8 i^ =7-6(8) | CL | 70) 66) 53| 50| 37) 51 | 40 | 20 | 11 | 48 | 22 | 2.64 | 20-01 11.9 | 0.70 
ce کے اک چ‎ + 15-60 |^ А-6(2) | sc | 93 | 90) 5 65) 25 42 | 40 | 25 | 11 | 36 | 13 | 2.70 | 38.0] 5.5 | 0.60 
Gageby: 3⁄ 4/ | NE ТОЛК па ас ч | | | 
(631-095-001) | | am Тн А qe К M | | Гана | 
А1----- 0-12 [А-6 (14) | CL | 100; 100) 100) 100; 251 83 | 68 | 38 | 27 | 36 | 18 | 2.61 | 17.0 9.1 | 1.80 
A2 = = = = - 12-30 [А-6 (13) | CL | 100i 1094 100| 100; 1001 82 | 67 | 28 Ї 20 | 34 | 17 | 2.63 | 17.0j 8.5 | 1.81 
Bk----- 30-57 (А-6(16) | CL | 1001 100| 100] 100, 97; 79 | 71] 39 | 30; 40 | 22 | 2.64 | 18.0| 10.5 | 1.82 

Kavett: 5/ | EBEN, | | | 

(8173-095-002) | i ӨР КН ИЕН ala alay sie ва Пра | | ЕТІ | 
A] ----- 0-7 [А-7-5 (35) | СН | 100; 100) 100) 100) 300) 97 | 90 | 51 | 42 l 60 | 30 | 2.64 | 20.0) 16.0 | 1.73 
?. > АШЫ. --< 7-15 [77602 CH | 100! 100; 100, 100] 99| 97 | 91 | 53 | 44 | 64 | 37 | 2.61 | 15.0| 20.1 | 1.95 

Lueders: 5/ 6/ | | | | | | | | | | | | | | | | | 

(821%-095-002) | | Eee me а ا‎ и qe | | | 24 ol | 
А ----- 0-7 {^7 -5(4) Ї GC | 74 65| 55| 50| 45| 41 | 33 Ї 12 | 8 | 49 | 19 | 2.60 | 24.0, 11.0 | 1.60 

C т ИИК 

(Ө2тх-035-003) m | Ш от ux за Пен i | | а ol | 
А ври 0-7 pa 7-5(9) | MH | 701 64; 60) 57 54) 51 | 42 | 17 | 12 | 55 | 23 | 2.59 l 23.0; 13.0 i 1.63 
АК----- 7-14 [А 2-7 (0) | GC | 46) 37| 301 25| 22, 20 | 17 | 7 | 5 | 54 | 23 | 2.62 | 26.0] 18.4 | 1.57 
ue 5 qud qx den qr 
(8114-095-003) IN | EU ET ap MUS UP ЖН g] | | {эл ol | 
А ----- 0-4 |А -7-6 (3) | GC | 87) 79) 66) 57! 46; 39 | 34 | 14 | 8 | 48 | 20 | 2.57 l 24.0] 10.2 | 1.59 
Ak - - - = = 4-12 [А =7-5 (4) | GC | 85} 77| 66| 58| 50, 42 | 34 | 17 | 9 | 51 | 20 | 2.61 | 23.0; 11.1 | 1.59 
меша | | |i tad t d Eg dE d E OL d | 
(82720957004) | | ҮЛЭГ ЭЭ Л И Я i | ES | 
А ----- 0-4 |A-7-6(15)| CL 1100) 99| 98| 96| 90! 821 311 281 18| 41 | 18 | 2.66 | 20.0) 10.0 | 1.73 
АК----- 4-8 1a-7-6(9) | CL | Ш 7% 7 ын 65) 58 | 47 || 21 | 15 | 43 l 19 | 2.66 | 21:0 10.1 | 1.71 


1/ Cho series: From 0.5. Highway 83 in Eden, 0.6 mile east оп 0.5. Highway 87, 2.6 miles south and east оп Barnett Street and 
county road, 100 feet south, in rangeland. 

2/ 2 percent of 0- to 8-inch layer was rock fragments larger than 3 inches in diameter and was discarded before testing. 

3/ Gageby series: From Farm Road 380 in Eola, 1.6 miles north on Farm Road 381, 1.8 miles east on a private road, 0.9 mile north 
on а ranch road, 15 feet southwest of road, in rangeland. 

4/ 0- to 12-inch layer has a higher percentage passing the 200 sieve and slightly higher liquid limit than typical for the series. 

5/ Location of pedon sample is the same as the pedon given as typical for series in "Soil Series and Their Morphology." 

6/ 10 percent of sample was rock fragments larger than 3 inches in diameter and was discarded before testing. 

7/ 20 percent of each sample was rock fragments larger than 3 inches in diameter and was discarded before testing. 
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Angelo----------- --------- 
Cho-------------- --------- 
Dey-------------- --------- 
Eola------- --------------- 


Gageby----------------- === 
Кагпев----------------.--. 
Kavett-------------------- 
Lipan----- көлікке сады шилж 
Lueders------------ "злее 
Mereta-------- 人 
М11е5--------------------- 
Nuvalde---------------- 72% 
Oplin------------------ шан 
Веа1------------ scc Te === 


Talpa--------2-2------------ 
Tarrant--------2----------- 
Throck-------------------- 
Tobosa------------- 


TABLE 18.--CLASSIFICATION OF THE SOILS 


Family or higher taxonomic class 


Fine-silty, mixed, thermic Aridic Calciustolls 

Loamy, carbonatic, thermic, shallow Petrocalcic Calciustolls 
Loamy-skeletal, carbonatic, thermic Cumulic Haplustolls 
Loamy-skeletal, carbonatic, thermic, shallow Petrocalcic Calciustolls 
Fine, montmorillonitic, thermic Cumulic Haplustolls 

Fine-loamy, mixed, thermic Cumulic Haplustolls 

Coarse-loamy, carbonatic, thermic Typic Ustochrepts 

Clayey, montmorillonitic, thermic, shallow Petrocalcic Calciustolls 
Fine, montmorillonitic, thermic Entic Pellusterts 
Loamy-skeletal, carbonatic, thermic Lithic Calciustolls 

Clayey, mixed, thermic, shallow Petrocalcic Calciustolls 
Fine-loamy, mixed, thermic Udic Paleustalfs 

Fine-silty, mixed, thermic Typic Calciustolls 

Loamy-skeletal, carbonatic, thermic Lithic Calciustolls 
Loamy-skeletal, carbonatic, thermic, shallow Typic Calciustolls 
Fine, mixed, thermic Vertic Haplustolls 

Fine, mixed, thermic Vertlc Calciustolls 

Fine, mixed, thermic Typic Paleustolls 

Clayey, mixed, thermic Lithic Argiustolls 

Loamy, mixed, thermic Lithic Calciustolls 

Clayey-skeletal, montmorillonitic, thermic Lithic Calciustolls 
Fine, mixed, thermic Typic Ustochrepts 

Fine, montmorillonitic, thermic Typic Chromusterts 

Fine, montmorillonitic, thermic Petrocalcic Calciustolls 
Coarse-loamy, mixed [calcareous], thermic Typic Ustifluvents 
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МЕС5 Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. | you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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KAVETT-OPLIN-TARRANT: Shallow and very shallow, undulating, clayey and 
loamy soils, some of which are cobbly; on uplands 


ROWENA-NUVALDE-MERETA: Deep and shallow, nearly level and gently slop- 
ing, loamy soils; on uplands and terraces 


CHO-LUEDERS-TALPA: Shallow and very shallow, undulating, loamy soils, 
some of which are gravelly or cobbly; on uplands 


CHO-MERETA-NUVALDE: Very shallow, shallow, and deep, nearly level to 
undulating, loamy soils, some of which are gravelly; on uplands 


ANGELO-MERETA: Deep and shallow, nearly level and gently sloping, loamy 
Soils; on uplands 


EOLA-KAVETT: Very shallow and shallow, undulating, loamy and clayey soils, 
some of which are gravelly; on uplands 


FRIO-GAGEBY: Deep, nearly level,loamy soils; on bottom lands and 
terraces 


YAHOLA-MILES-SAGERTON: Deep, nearly level and gently sloping, loamy soils; 
on bottom lands and terraces 
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Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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Original text from each individual map sheet read: 
This map is compiled on 1975 aerial photography by the 
U.S. Department of Agriculture, Soil Conservation Service and 
cooperating agencies. Coordinate grid ticks and land division corners, 
if shown, are approximately positioned. 


INDEX TO MAP SHEETS 
CONCHO COUNTY, TEXAS 


Scale 1:253,440 
1 о 1 2 ЕЈ 4 Miles 


1 0 4 8 Km 


0.5. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


SOIL LEGEND 


The map symbols recommended tor publication are alphabetic The 
first letter of the map symbol. always a capital, is the initial letter of 
the soil name. The second letter is lower case except for order three 
map units, in which case it is a capital. Order three map units are 
also indicated by the footnote 1/. The third letter. where used. is a 
capital and denotes slope class Symbols without the third letter are 
for nearly level soils 


SYMBOL NAME 


AnA Angelo silty clay loam. 0 to 1 percent slopes 
AnB Angelo silty clay loam, 1 to 3 percent slopes 


Ств Cho loam, 1 to 5 percent slopes 
coc Cho gravelly loam. undulating 1 


DV 


l 
these mapping units and delineations and included areas are generally 


Dev gravelly loam, frequently flooded 1 
Eola-Kavett association, undulating 1 


Frio silty clay loam. occasionally flooded 
Frio silty clay loam. trequently flooded 


Gageby loam. rarely flooded 


Karnes loam, 1 to 5 percent slopes 
Камен silty clay, 0 to 3 percent slopes 
Kavett-Cho-Oplin complex, undulating 1 


Lipan clay, ponded 
Lueders-Throck association, hilly 1. 


Mereta clay loam. 0 to 1 percent slopes 
Mereta clay loam. 1 to 3 percent slopes 
Miles fine sandy loam, 1 to 3 percent slopes 


Nuvalde silty clay loam, 0 to 1 percent slopes 
Nuvalde silty clay loam, 1 to 3 percent siopes 


Oplin-Real complex. hilly 1. 
Rioconcho silty clay loam. occasionally flooded 
Rowena Clay loam. 0 to 1 percent slopes 


Rowena Clay loam. 1 to 3 percent slopes 


Sagerton clay loam. 1 to 3 percent slopes 
Speck cobbly clay loam, undulating 


Talpa-Lueders-Cho complex, undulating 1. 
Tarrant-Oplin-Kavett association, undulating 1 
Tobosa clay, 0 to 1 percent slopes 

Tobosa clay, 1 to 3 percent slopes 

Valera silty clay, 1 to 3 percent slopes 

Yahola fine sandy loam, rarely flooded 


Yahola fine sandy loam. channeled 1. 


Order three map units. Fewer soil examinations were made in 


larger The mapping units were designed primarily for range and 
wildlite management 
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CONVENTIONAL AND SPECIAL 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 


Reservation (national forest or park 
state forest or park, 
and large airport) 


Land grant 
Limit of soil survey (label) 
Field sheet matchline and пеа пе 


AD HOC BOUNDARY (label) 
{Apo |! 


да 
Small airport. airfield, park, oilfield 
cemetery, or flood pool 


STATE COORDINATE TICK 


LAND DIVISION CORNER 
(sections and land grants) 


ROADS 


Divided (median shown 
1 scale permits) 


Other roads 

Trail 
ROAD EMBLEM & DESIGNATIONS 

Interstate 

Federal 

State 

County, farm or ranch 
RAILROAD 


POWER TRANSMISSION LINE 
(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 
(normally not shown) 


LEVEES 
Without road n 


VILL 


Wıth road 


nnnm 
TRUM LIII 
DAMS 
Large (to scale) 
Medium or Small 
PITS 


Gravel pit 
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Mine ог quarry 
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MISCELLANEOUS CULTURAL FEATURES 


Farmstead, house 
(omit in urban areas) 


Church 

School 

Indian mound (label) 
Located object (label) 
Tank (label) 

Wells, oil or gas 
Windmill 


Kitchen midden 


WATER FEATURES 


DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Weil, artesian 
Well. irrigation 


Wet spot 


indian 
Mound 


Tower 
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SOIL DELINEATIONS AND SYMBOLS 
ESCARPMENTS 
Bedrock 


(points down slope) 
Other than bedrock 


(points down slope) 
SHORT STEEP SLOPE 
GULLY 


DEPRESSION OR SINK 


SOIL SAMPLE 
(normally not shown) 


MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non Soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 


Slide or slip (tips point upsiope) 


Stony spot, very stony spot 
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